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Preface

As part of the U.S. Air Force Installation Restoration Program (IRP), an
investigation was undertaken at Kalispell Air Force Station, Montana, to
determine if there are environmental or health concerns from the effects of a
diesel fuel spill in 1981. This report, prepared by Battelle-Denver
Operations, under Contract No. F33615-85-0-4507, Task 15, presents the results
of the Phase II, Stage 1, IRP investigation.

Captain Patrick N. Johnson and Captain Logan VanLeigh, Technical
Services Division, USAF Occupational and Health Laboratory (USAFOEHL), were
the technical program monitors for this project. The investigation was
directed by Dr. William McNeill and was undertaken under the technical
management of Mr. Richard M. Winar. Field and investigative work was done by
Ms. Mar{ F. Bergstrom. Mr. Martin Doornbos assisted with background geologic
material.

Battelle wishes to acknowledge the help of Mr. John Frandcen of Kalispell

AFS and Captain Burl Olson, Malmstrom AFB Bioenvironmental Engineer, for
assistance in arranging and performing the field work.

APPROVED:

Robert K./Kenn
Program Manage
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EXECUTIVE SUMMARY
INTRODUCTION

The United States Air Force (USAF) Installation Restoration Program (IRP)
provides for the investigation and evaluation of past and present waste
management which may pose a potential threat for environmental contamination
at Air Force facilities. '

Battelle was contracted by the USAF Occupatioral and Environmental Health
Laboratory (OEHL) to conduct an IRP Phase II Stage 1, confirmation/quantifi-
cation investigation at Kalispell Air Force Station (AFS), near Kalispell,
Montana. Kalispell AFS is considered an off-Base site of Malmstrom Air Force
Base (AFB) near Great Falls, Montana. This report covers only the work at
Kalispell AFS which was part of the Malmstrom AFB Statement of Work. The
Phase II Stage 1 investigation of Malmstrom AFB and two off-Base sites at
Shelby and Brady, Montana are described in a separate report.

The purpose of the Phase II, Stage 1 investigation of this site is to
provide a compilation of available information on the February, 1981 fuel-oil
spill and its cleanup history and to evaluate the present and possible future
impacts of the spill on the environment and/or human health.

INSTALLATION DESCRIPTION

Kalispell AFS is located approximately 13 miles south of the city of
Kalispell, in Flathead County, Montana (Figure ES-1). It was built in the
late 1950s to support the USAF/Federal Aviation Administration (FAA) Tlong-
range radar facilities on nearby Blacktail Mountain (Figure ES-1). The 215-
acre station is located near the mouth of the Stoner Creek Valley. The
watershed of Stoner Creek is used for logging, cattle grazing and gravel
mining. The elevation of the station is about 3000 feet above mean sea level
(ms1), and topography at the station slopes gently down to Stoner Creek.
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From 1977 to March, 1981, the U.S. Forest Service operated the Lakeside
Young Adult Conservation Corps (YACC) Camp on the premises as a tenant of the
USAF. In March, 1981, tenancy was not renewed and the USAF put the property
up for sale. In 1985, the cantonment area and part of the housing area were
sold to "Yom Partnership", which has provided facilities to a non-
denominational Christian missionary training organization. In 1987, the
remaining property was leased to Yom Partnership until the property transfer
can be finalized.

The specific area under investigation at Kalispell AFS lies in the
floodplain of Stoner Creek. Soils there are alluvial silts, sands, and
gravels, presumably overlying glacial outwash, glacial drift and glacio-
lacustrine deposits. Precambrian sedimentary bedrock of the Belt Series
underlies the station at about 250 to 300 feet and is the source of
groundwater for the onsite wells.

Stoner Creek is a fourth-order tributary that drains into Flathead Lake
about one mile east of Kalispell AFS. It is a source of drinking water for
some residents downstream from the station.

INCIDENT HISTORY

On February 27, 1981, an 8,000-gallon diesel-fuel spill occurred at
Kalispell AFS. The tank valve from the 127,000-gallon, bulk heating-oil
storage tank was allegedly vandalized and left partially open. Fuel escaped
from the retaining wall surrounding the storage tank through a partially open
gate valve, and flowed across approximately 200 feet of an open, grassy field
to within 100 feet of Stoner Creek. Under the initial cleanup conducted by
the U.S. Forest Service, 2000 gallons of fuel were reclaimed by the excavation
of 175 yds3 of soil, and 800 gallons of fuel were pumped out of the retaining
structure.

In mid-April, 1981, fuel was observed seeping from springs along the
banks of Stoner Creek, and two downstream residents reported fuel in their
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drinking water. This seepage lasted at least four months. In an effort to
contain this fuel oil, the U.S. Forest Service put sorbent material into the
creek. Trenches were dug parallel to the creek to intercept groundwater flow.
Culverts were emplaced and oil/water separators installed to pump out oil from
the water table. Twenty-four 2-inch PVC-cased holes were bored to a depth of
20 feet in the spill area and monitored for fuel several times a week from
April to November 1981. Monitoring was discontinued when no oil could be
visually detected in the samples. The U.S. Forest Service installed new
drinking water sources for two downstream residents as the result of
litigation. During a visit to the site by the Phase I IRP Team in September,
1984 (JRB and Associates, 1985), no visible evidence of contamination was
present in the stream. No other action had taken place at the site since
1984.

METHODOLOGIES

A records search of the files of the U.S. Forest Service, the Montana
Bureau of Water Quality, and the Flathead County Disaster Services office were
made to get information about the February 1981 spill and subsequent cleanup
actions. An interview was held with William Pedersen of the U.S. Forest
Service at the spill site. This helped Battelle personnel to choose
representative sampling sites.

Types of samples collected included: six shallow (less than one foot
deep) composite soil samples in the area where the fuel flowed to Stoner
Creek, three surface water samples from Stoner Creek, and one water sample
from each of the two onsite production wells. A1l water samples were analyzed
in the field for pH, temperature, and specific electrical conductivity. All
water and soil samples were analyzed for petroleum hydrocarbons and aromatic
volatile organic chemicals.

Tools used for soil sampling included hand-operated soil augers, a
shovel, stainless-steel spoons, and compositing buckets. To obtain a
sufficient quantity of sample, several shallow (<1 foot deep) cores were taken
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with the augers within a l1-square-foot area and combined. When the shovel was
used, soil to a depth of 1 foot was overturned, the surface was scraped to
remove contamination by the shovel, and a sample was collected from inside the
clod. Disposable equipment such as spoons and trays were discarded after each
sample was. collected. Reusable equipment was decontaminated after each use.

One 8 oz. and one 4 oz. glass jar were filled at each sampling location.
One sample out of the 6 was selected by USAF personnel to be split, and was
collected as directed. The description, depth, and location of the soil
sample were recorded in the field log-book.

Surface water samples from Stoner Creek were collected upstream trom the
spill, at the site of a seep where fuel was once found entering Stoner Creek,
and at the downstream property boundary of Kalispell AFS. Two 40 ml glass
septum vials were submerged in the stream flow to collect samples for aromatic
volatile organics. One 0.5 gallon glass bottle was also submerged into the
stream flow and filled to obtain a sample for petroleum hydrocarbon
determination. Sulfuric acid was then added to the 0.5 gallon bottle until
the water had a pH <2 for sample preservation. Temperature and pH of the
water at each sample site was measured with a field pH meter by immersing the
probe into a small beaker of sample. Equipment was decontaminated between
each sample site. A small glass jar of water was collected at each sampling
site for subsequent analyses by the specific conductivity meter.

Prior to collecting the water samples from the two onsite production
wells, the closest tap to the well head was located, and the wells were pumped
for 15 minutes to obtain representative samples. Samples were collected and
preserved in the same manner and for the same parameters as previously
described for surface water samples. Air Force personnel selected one
groundwater sample to be split.

Samples were assigned identification numbers in accordance with the Air
Force sample numbering scheme. Samples were given a Sample Site Identifier
and a Base Sample Number.
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After collecting a sample, the outer surface of the sample jar was wiped
clean and a label was affixed. The 1id was secured with tape, and the jar was
carefully packed in coolers with ice to maintain a temperature of 40C. The
filled coolers were taped shut and sealed. Chain-of-custody forms accompanied
all samples. The coolers were shipped via Federal Express to the analytical
laboratory.

SUMMARY OF RESULTS

A summary of field activities and analytical results is presented in
Table ES-1. Neither aromatic volatile organic chemicals nor petroleum
hydrocarbons were found in the three surface water samples or in samples from
the two onsite wells. No aromatic volatile organics were found in the soil
samples, and only 829 mg/kg petroleum hydrocarbons (less than one tenth of one
percent by weight) was found in one soil sample. This scil sample was taken
from obviously stained soil in the moat between the tank and the retaining
wall, where contamination is to be expected.

EVALUATION OF CONTAMINATION

The results of this investigation at Kalispell AFS indicate that there is
no discernible impact upon the environment from the February, 1981 diesel
spill. It appears that the surface soils, which would act as a source of
continuing contamination to the groundwater and hence to Stoner Creek, hold
very little, if any, residual fuel in the top few inches. The trenches dug to
intercept contaminated groundwater before it reached Stoner Creek seem to have
provided a safeguard against further contamination. Every year in the spring,
precipitation increases, and the water flushes soluble and transportable
materials from the soil. Five such spring flushes occurred between the time
of the fuel spill and the sampling activities. The small amount of residual
contamination indicates that these flushes have lessened the concentration of
residual fuel contamination in the soil.
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The pathways of potential migration (the shallow groundwater which seeps
into the surface drainage) and the potential exposure targets downstream
(those who use Stoner Creek for a drinking source) still exist. However, the
source of contamination has been attenuated over the years, and it is
concluded that the spill presently has no discernible impact on the
environment or the people downstream. The positive indications of petroleum
hydrocarbons in soils inside the tank retaining wall are of concern only
because the moat is unlined.

RECOMMENDATIONS

The spill site at Kalispell AFS was evaluated for inclusion into one of
three categories defined by the USAF: Category I--no further action, Category
2--additional Phase II investigation required, and Category 3--remedial action
necessary. It has been placed in Category I - no further action required to
alleviate poilution problems, as indicated in Table ES-2.

Even though no further environmental monitoring is deemed necessary at
Kalispell AFS under provisions of the IRP, we suggest that the existing leak
in the piping associated with the tank be repaired. In order to provide a
degree of safety from possible future spills, it 1is recommended that
consideration be given to the installation of a liner in the moat area. Also,
the twenty-four holes drilled by the U.S. Forest Service to monitor the spill
site are presently open. These should be located and properly plugged to
prevent them from conducting contamination from the land surface directly into
the shallow groundwater.
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1.0 INTRODUCTION
1.1 INSTALLATION RESTORATION PROGRAM

The Department of Defense (DOD) began the Installation Restoration
Program (IRP) in 1976 to investigate and mitigate environmental contamination
which may be present at DOD facilities as the result of past hazardous waste
disposal and handling practices. In June 1980, DOD issued a Defense
Environmental Quality Program Policy Memorandum (DEQPPMB0-6) requiring
identification of past hazardous waste disposal sites on DOD agency
installations. The U.S. Air Force (USAF) implemented DEQPPM80-6 by message in
December 1980. The IRP was revised in 1981 and reissued as DEQPPM81-5; the
USAF implemented this memorandum by message on January 21, 1982.

The IRP as conducted under this contract was a four-phase program:

Phase I - Problem Identification/ﬁecords Search
Phase II - Problem Confirmation and Quantification
a. Presurvey
b. Field Evaluation - several stages as necessary
Phase III - Technology Base Development
Phase IV - Corrective Action

The IRP has now been converted to a Remedial Investigation/Feasibility
Study (RI/FS) format, which is conducted with activities in a parallel format
rather than in discrete phases.

Phase I was completed by JRB & Associates (1985). The Phase II Presurvey
was completed by Battelle Memorial Institute (1985), and Battelle was retained
by the USAF to undertake and complete the Phase Il investigation at Kalispell
Air Force Station (AFS) under contract Number F33615-85-D-4507, Task 15, IRP

Phase II, Stage 1, "Field Evaluation at Malmstrom Air Force Base and Related
Sites, Montana".
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In the Phase I and the Phase II Pre-survey, Kalispell AFS was included as
an "off-base" facility of Malmstrom Air Force Base (AFB). This document
presents the results of the Kalispell Phase II field and 1laboratory
investigation undertaken by Battelle. The results of the Malmstrom AFB Phase
IT Field Evaluation are available as a separate report.

Definitions of the acronyms, nomenclature, and units of measurement used
in the Kalispell report are included in Appendix A.

1.2 PURPOSE AND SCOPE

The purpose of the Phase II, Stage 1 investigation of this site is to
provide a compilation and evaluation of available information on the February
1981 diesel fuel oil spill and its cleanup history, and to evaluate the
present and possible future impacts of the spill on the environment and/or
human health.

To meet the above objectives Battelle undertook the following activities:

(1) Searched records to compile available information on the fuel spill,
cleanup activities, and past and continuing impacts on the local environment.

(2) Performed an on-site environmental sampling program to evaluate the
present state of contamination at the site. This program included collecting
the following:

a) Six shallow composite soil samples in the top one
foot of soil in the area where the fuel flowed to

Stoner Creek.

b) Three surface water samples, one upstream and two
downstream of where the spill entered the stream.

c) One water sample from each of the two on-site water wells.
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Water and soil samples were analyzed for petroleum hydrocarbons and
aromatic volatile organics.

Battelle’s approach was to conduct the field work necessary to determine
whether Kalispell AFS can be dropped from further consideration for
investigative or remedial actions (Category I), whether further Phase II
investigation is required (Category II) or whether remedial acticn is required
(Category III). Existing data from previous investigations are integrated
into the recommendations. Appendix B presents the complete Statement of Work.

1.3 HISTORY AND DESCRIPTION OF KALISPELL AFS

Kalispell AFS is located approximately thirteen miles south of the city
§ of Kalispell, in Flathead County, Montana (Figure 1-1). The 215-acre station
f js located in the Salish Mountains off U.S. Highway 93 in Flathead National
Forest and one mile west of the town of Lakeside. The facility is about a
mile from the shore of Flathead Lake, roughly 235 miles northwest of Malmstrom
AFB. The long-range radar facility which the station supports is located on
Blacktail Mountain about 6 miles west of the Air Force Station and cantonment
area (Figure 1-1).

Kalispell AFS was activated in the late 1950s as a support facility for
joint USAF/FAA radar surveillance activities. In 1977 the Air Force Station
was transferred temporarily to the U.S. Forest Service (USFS) for their use as
a Young Adult Conservation Corps (YACC) camp. Records of various agencies
kept during this time may refer to the site as the "Lakeside YACC Camp". In
March 1981, the USFS relinquished its tenancy at Kalispell and the property
reverted back to Air Force jurisdiction. In 1985, the cantonment area and all
but 8 of the 27 houses and a vehicle storage facility in the residential area
were sold to "YOM Partnership” (Mr. Ronald Gibe and Mr. Warren Drew), Polson,
Montana. The partnership has provided the property and associated facilities
to "Youth With a Mission", a non-denominational Christian missionary
organization. This organization uses the facilities for missionary training.
After the 1last of the military residents assigned to Kalispell AFS in August
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1987, the remaining property was leased to Yom Partnership until the property
transfer can be finalized. "Youth With a Mission" granted written permission
to Battelle-Columbus Division to bore test holes and conduct soil sampling
(see Appendix H-1).

Within this report, we will refer to the facility as the Air Force
Station (AFS) although it is recognized that most of the property has
recently been sold.

According to the Phase I report (JRB and Associates, 1985), the AFS
facility includes offices, a small power plant, sewage treatment lagoons, an
Imhoff treatment tank, a warehouse and maintenance shop, two water wells and a
water supply shop. There are 27 heating-oil tanks (275 gallons each)
distributed throughout the cantonment; a 55-barrel MOGAS tank and a 48-barrel
diesel storage tank are located in the shop area. There is also a 127,000
gallon bulk heating oil storage tank, which is the focus of this
investigation, located just north of the shop area.

1.4 HISTORY OF FEBRUARY, 1981 FUEL SPILL INCIDENT

On February 27, 1981, an 8,000-gallon diesel fuel spill occurred at
Kalispell AFS. The tank valve from the bulk storage tank was allegedly
vandalized and left partially open. Fuel escaped from the retaining wall
surrounding the storage tank as well, because the gate valve on the retaining
wall had been left open. This spill occurred when the site was managed by the
USFS and the initial containment and cleanup was undertaken by them. Two
thousand gallons of fuel were reclaimed during soil excavation; another 800
gallons were contained in the retaining structure, and the remainder
(approximately 5200 gallons) reportedly seeped into the ground about 100 to
300 feet from the fuel storage tanks. No other cleanup action was reported.

In mid-April of the same year (and one month after the station was
returned to Air Force jurisdiction), fuel was observed seeping from springs
along the south bank of Stoner Creek. This seepage continued for at least
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four months. Two residents downstream who obtained their water supply from
Stoner Creek reported fuel contamination in their private reservoirs. No
other drinking water contamination was reported.

More cleanup activities were subsequently performed by . the USFS,
including using sorbents and trenching to contain the waste stream. Drinking
water was supplied by Kalispell AFS to residents affected by the spill, and
their water reservoirs were cleaned. Subsequently, as part of a court
settlement, dug water wells were installed for the residents. During the
September, 1984 site visit by the Phase I IRP team, there was no visible
evidence of oil or grease contamination. Since 1984, no other action has
taken place at this site.

The area of the spill site is now a northeast-sloping, grassy playing
field for the children at the camp. Slight differences in the vegetation
communities can be seen in the playing field. The contaminated surface soil
was scraped off as part of the cleanup effort in 1981, and this removal,
rather than residual contamination, is probably responsible for those
differences.

1.5 KNOWN AND SUSPECTED CONTAMINANTS

The focus of this investigation is on the diesel fuel spill from the
127,000-gallon storage tank on February 27, 1981. In an effort to detect the
signature of residual heating fuel, all soil and water samples were analyzed
for petroleum hydrocarbons and aromatic volatile organic compounds. These
compounds include: benzene, toluene, ethylbenzene, chlorobenzene, p-xylene,
m-xylene, o-xylene, 1,4-dichlorobenzene, 1,3-dichlorobenzene, and
1,2-dichlorobenzene. Water samples were also analyzed in the field for pH,
temperature, and specific conductance.
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Figure 1-2

Battelle Team Organization for IRP, Phase 11, Stage 1
Investigation of Kalispell AFS, Montana

Or. William McNeill
Program Manager

Battelle Denver Operations

Mr. Richard M. Winar
Project Leader

Battelle Denver Operations

PE] Associates, Inc.
Subcontractor
Laboratory Analysis

Ms. Mary F. Bergstrom
Principal Investigator
Battelle Denver Operations
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1.6 BATTELLE TEAM ORGANIZATION

The personnel who conducted the Phase II, Stage 1 investigation at
Kalispell AFS are from the Battelle-Denver Operations office (Figure 1-2).
The Program Manager was Dr. William McNeill and the Project Leader was Mr.
Richard M. Winar, Senior Hydrogeologist. The Principal Investigator was Ms.
Mary Bergstrom, Environmental Scientist, who conducted the field work. Mr.
Martin Doornbos assisted with compiling background geologic 1literature.
Appendix J contains the qualifications of each team member.
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2.0 [ENVIRONMENTAL SETTING

2.1 GEOGRAPHIC SETTING AND LAND USE

The Kalispell Air Force Station (AFS) is located on the eastern flank of
the deeply glaciated Salish mountain range, approximately one mile west of
Flathead Lake (Figure 2-1). This north-south trending range is bounded to the
east and south by Flathead Lake and to the north by the Kalispell Valley.
Elevations range from over 6,700 feet at Blacktail Mountain, located five
miles toward the west to 2,883 feet at the shores of Flathead Lake. The AFS
is approximately 3,000 feet above mean sea level (msl).

Kalispell AFS lies in the flood plain of Stoner Creek. The topography at
the spill site slopes about 40 to the creek bank. Stoner Creek is a fourth-
order tributary to Flathead Lake, and drains a 16,000 acre watershed (Delk,
1974). At the Kalispell AFS location, only one mile from the mouth of Stoner
Creek, the valley is about 0.5 mile wide and U-shaped.

Land use in the Stoner Creek Watershed includes logging, range grazing by
cattle, and gravel mining. Stoner Creek is used for recreational fishing and
for drinking water.

2.2 CLIMATE

The climate in this area is governed by the maritime weather systems
which move eastward from the Pacific Ocean and are then modified by
continental air masses. This modification occurs especially during the winter
months when cold Arctic fronts move south into this area and produce
below-zero conditions.

The climatological records for the Kalispell area are compiled by the
National Oceanic and Atmospheric Administration (NOAA) from information
obtained from the Kalispell station located at the Flathead County Airport
approximately twenty miles north of Kalispell AFS. The average annual
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Location of Kalispell AFS and all Water Wells within Two Miles.
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temperature at the Airport station is 42.5 OF (Table 2-1). The warmest month
is July, which exhibits an average temperature of 650F, and the coldest month
is January, which averages 19.30F. The growing season averages 150 days at
Kalispell (Konizeski et al, 1968).

The average annual precipitation in this area is 15.93 inches, with about
25% of this precipitation occurring in May and June. The balance of the total
precipitation is evenly distributed among the remaining months. Cumulative
snowfall averages 68.3 inches, but as much as 12 feet may accumulate in the
mountain areas (Johns, 1962).

2.3 REGIONAL GEOLOGY AND HYDROLOGY

The Salish Mountains are comprised of folded and faulted Precambrian
"basement" rocks, which are meta-sedimentary rocks of the Belt Series
(Konizeski et al, 1968). The lower part of the Belt Series, the Ravalli
Group, crops out in the upper part of the Stoner Creek watershed and is
comprised of gray to greenish-gray argillites and light gray quartzites. The
Piegan Group, considered the middle part of the Belt Series, outcrops in the
Tower half of the watershed and is comprised of gray, silty, stromatolite-
bearing dolomite. Delk (1974) indicates that the Siyeh Formation, outcropping
in the lower part of the watershed, is limestone and dolomite with minor
argillite lenses.

The Precambrian Belt series also underlies the glacial and glacio-
lacustrine valley fill of the Kalispell Valley to the east of the Salish
Mountains.

Initial uplift of this area occurred during the Laramide Orogeny of late
Cretaceous through early Tertiary time. After a period of erosion during the
middle Tertiary, an episode of compression triggered the faulting that
produced the Rocky Mountain Trench and the Kalispell Valley to the north,
which are major regional structural features. '
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Table 2-1. Climatological Data from the Flathead County Airport Weather
Station, near Kalispell, 1950-1980 (NOAA, 1984)
(Latitude 480 18'; Longitude 1140 16W")
AVERAGE PRECIPITATION AVERAGE TEMPERATURE
INCHES OF

MONTH (1950 - 1980) (1950 -

January 1.62 19.3
February 1.06 26.3

March 0.84 31.9

April 1.06 42.6

May 1.76 51.5

June 2.24 58.3

July 0.94 65.0
August 1.44 63.5
September 1.1 53.9
October 0.98 42.5
November 1.29 30.9
December 1.59 24.2
ANNUAL 15.93 42.5
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During the Pleistocene, pre-Wisconsin glaciers are hypothesized to have
over-ridden the region and deposited poorly sorted glacial drift. A lobe of
the Cordilleran ice sheet entered the Kalispell Valley from the north during
mid-Wisconsin time, and advanced southward past what is now Flathead Lake.
This also covered the uplands with ice. Thousands of feet of glacial drift,
comprised of undifferentiated gravels, sands, and silts, were deposited in
the Kalispell Valley, and also on the adjacent uplands. When the glacial Tlobe
receded, the Flathead arm of glacial Lake Missoula inundated the area to an
elevation of 3,400 feet above sea level. The lake deposited several hundred
feet of glacio-lacustrine silts and clays on top of the glacial drift. About
12,000 years ago, the water level receded to 2,883 feet above sea level,
where it has remained to the present (Konizeski et al, 1968).

In the Kalispell Valley, the Pleistocene deposits contain the most
abundant and reliable sources of groundwater. However, the Precambrian
basement rocks are also water bearing, and they are the primary source of
groundwater in the lower part of ‘Stoner Creek Valley. The Precambrian
formations are all treated as one aquifer because water-bearing zones in them
are not distinctly separated. Water recharge is from leakage from overlying
units and from direct infiltration of precipitation into joints and
fractures. Yields from these wells are generally low (between 33 and 100 gpm)
but are generally sufficient for domestic use (Konizeski et al, 1968). The
potentiometric surface is often artesian because of overlying confining beds
of lacustrine sediments or glacial drift.

2.4 SITE GEOLOGY AND HYDROLOGY

The spill site at Kalispell AFS is situated on the floodplain of Stoner
Creek. Soil scientists contracted by the USFS at the time of the February,
1981 spill cleanup described the soil at the site as "gravelly silt loam over
a layer of sands and gravel...slack water silts" (USFS files, March, 1981).
The observations are 1in accord with U.S. Army Corps of Engineers (COE)
descriptions (COE, 1959) made during drilling of the two on-site water
production wells located near the spill site (Figure 2-2 and 2-3). From
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production wells located near the spill site (Figure 2-2 and 2-3). From
their descriptions, unconsolidated sands, gravels and silts overlie the
Precambrian "limestones" and vary in thickness from 235 to 280 feet. These
unconsolidated deposits originated from the several episodes of glacial
activity during and preceding the Wisconsin era, from glacio-lacustrine
deposits from the glacial Lake Missoula, and from modern alluvial sediments.

Two different aquifers and consequently, two different water levels exist
at this site. The shallow "perched" aquifer exists in the near-surface
unconsolidated sediments. According to Konizeski et al (1968), the water in
the Precambrian bedrock is stored in fractures. Artesian conditions in wells
that tap the Precambrian aquifer are common. Static water level measurements
of the on-site wells (COE, 1959; JRB and Associates, 1985), vary between 30
and 50 feet below land surface. Water levels may be due to the perched
aquifer and/or artesian conditions in the Precambrian aquifers.

The shallow aquifer 1is wunconfined near the ground surface in the
unconsolidated sediments. During cleanup actions taken after the February,
1981 spill, the water table was found to be at 8 feet below land surface
(bls). The gro'ndwater at this level discharges directly into Stoner Creek
via springs and seeps along the bank. Groundwater flow at this level is quite
rapid. The spill occurred on February 25, and oil contamination was reported
in drinking water captured downstream in mid-April. Evidence of springs near
the athletic field at the spill site was apparent in October, 1986, during the
"dry" season. Therefore, during the spring, with more recharge from snowmelt
and increased rainfall, the water table is nearer to the land surface, and
more springs would be expected.

Stoner Creek has a mean annual runoff of 9,400 acre-feet (Farnes, 1971).
The peak runoff occurs from April to June, when snowmelt and increased
precipitation combine to provide more water to the watershed. Delk (1974)
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conducted a reconnaissance water quality study on Stoner Creek. One sampling
point was at the road crossing Stoner Creek (T26N, R20W, S13, elevation 3072
feet ms1), approximately 0.5 miles upstream from the Kalispell AFS spill site.
Stream discharge measured three times in June, 1973, averaged 7.62 cubic feet
per second (cfs). No continuous discharge records have been gathered from the
creek.

The water quality of Stoner Creek is classified as acceptable for
drinking water use by Montana standards (USFS files; Delk, 1974), and is so
used by residents downstream of Kalispell AFS. Although deep wells have been
drilled for domestic use (see Section 2.5), several shallow dug wells and
surface water intakes are recharged by Stoner Creek. Delk (1974) measured a
variety of water quality parameters, including dissolved solids and bacteria,
and did not find any violations of standards. During the spill cleanup of
1981, the creek was monitored briefly for oil and grease (no samples yielded
levels above the detection limit of 5§ mg/L) and for fecal coliform, which did
not exceed drinking water standards. No analyses for toxic contaminants or
for fuel residues had been performed previous to the present investigation.

2.5 WELLS IN THE VICINITY OF KALISPELL AFS

Figure 2-1 shows all water wells within a two-mile radius of Kalispell
AFS. Table 2-2 lists these 32 wells and the major information about them;
corresponding well logs are included in Appendix C. As shown in this table,
and as discussed in Section 2.3, most of the wells are deep (160 to 640 feet)
and are completed in the Precambrian basement rock. Well yields are generally
less than 100 gpm, and many yield less than 30 gpm. Most wells are used for
domestic purposes only and water quality data are not available.
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3.0 FIELD PROGRAM
3.1 DEVELOPMENT

The investigative program for Kalispell AFS Phase II, Stage 1 study was
based on information presented in the Phase I report (JRB and Associates,
1985) and the Phase II Pre-survey report (Battelle, 1985) for Malmstrom AFB.
In October 1985, a senior planning team visited Malmstrom AFB and established
initial coordination with Base personnel concerning Kalispell AFS. Water
samples from 3 wells on the station were collected on October 30, 1985 by Air
Force personnel and analyzed for several chemical parameters of concern. The
results were published in the Phase II Pre-survey report (Battelle, 1985).
These data have provided background data for comparison with the analyses
gathered in the Stage 1 investigation.

The site-specific field investigation plan for Kalispell AFS is outlined
in the Technical Operations Plan (TOP) for Malmstrom AFB (included in the
Phase II Stage 1 Malmstrom AFB Final Report, Appendix H).

3.2 IMPLEMENTATION

3.2.1 Field Schedule

Record searches and interviews with key people and the field sampling
program were conducted on October 6, 7, and 8, 1986.

3.2.2 Record Searches and Interviews

A review was conducted of the U.S. Forest Service files on the "Lakeside
YACC 0il Spill of February 27, 1981", at the Flathead National Forest
Headquarters in Kalispell and the Big Fork Ranger Station in Big Fork.
Because there has been litigation involved with this case, the files were
orderly, up-to-date and complete. A report on the spill and photographs of
cleanup operations obtained from Flathead County Disaster Services were also
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reviewed. Telephone contact with personnel at the State of Montana Bureau of
Water Quality and the file on the spill was reviewed by phone.

An interview at the spill site was held with Mr. William Pedersen, U.S.
Forest Service Ranger for the Big Fork District. He personally took part in
the spill containment, cleanup, and subsequent environmental monitoring. He
provided invaluable assistance in selecting sample sites.

Records of the above contacts and copies of correspondence are included
in Appendix H.

3.2.3 Sample Collection

Three surface water samples, two groundwater samples, and six soil
samgles were gathered at Kalispell AFS. All were collected in accordance with
U.S. Environmental Protection Agency (USEPA) protocol (Table 3-1) and were
analyzed for aromatic volatile organic chemicals and petroleum hydrocarbons.
Water samples collected for petroleum hydrocarbon analyses were preserved with
sulfuric acid.

Surface water samples were collected by immersing sample jars six inches
below the stream surface. Water from the sample site was immediately measured
for pH and temperature with a pH meter and a digital thermometer. Because of
operational problems encountered with the specific electrical conductivity
meter in the field, an additional water sample was collected from each site,
and an electrical conductivity measurement was made of each sample
approximately 48 hours after sampling. All field raw data is presented in
Appendix D.

The pH meter and the specific conductivity meter were calibrated with a
standard buffer solution prior to sampling (SOPs for the operation of these
instruments are included in Appendix E). To prevent cross-contamination, each
instrument was decontaminated by washing the probes with methanol and rinsing
with distilled water (Appendix E).
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Groundwater samples were collected from two production wells that once
provided the water supply for the AFS. They had not been used for a year
prior to sampling. After purging the wells by pumping for 15 minutes, samples
were collected at the first tap in the distribution system (before entering
cisterns or chlorinators). Temperature, pH, and specific conductivity
measurements were made as described above for the surface water samples.

The shallow soil samples were collected with a hand auger where feasible,
and by shovel where the soil was too hard for the hand auger to penetrate.
Samples were collected from the top one foot of soil. Where the auger was
used, it was necessary to make several holes within a one-foot square area to
obtain enough sample for analyses. When the shovel was used, care was taken
to collect the sample from within the clump of soil to avoid possible
contamination from the shovel’s surface. The shovel and auger were
decontaminated before each sample was collected by washing in detergent and
rinsing with clean water, methanol, and distilled water. Metal spoons were
used to collect the sample itself. These were washed and rinsed as above,
used for sampling, and then discarded.

3.2.4 Field QA/QC and Sample Splits

No duplicate samples or field blanks for field QA/QC purposes were
collected since the quota of duplicate samples was being submitted from
Malmstrom AFB for the same project.

Sample splitting is required by the Air Force’s Statement of Work (SOW).
The first set of samples were sent directly to Pedco Environmental, Inc.
(PEI). The Air Force representative selected one water and one soil sample
(10 percent) and these samples were shipped to USAFOEHL, Brooks AFB, Texas.
These procedures are detailed in Appendix E.
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3.2.5 Sample Labeling and Numbering System

Samples were assigned identification numbers in accordance with the USAF
sample numbering scheme.

Samples were give a Sample Site Identifier as follows:

installation code,
sample type,

sample location, and
sequence number.

o O O o

Samples were assigned a Base sample number as follows:

sample method,
sample type,

date,

sample location, and

o 0O ©0 o o

sequence number.

A detailed description of the sample numbering system is presented in
Appendix G. If there was a need to define a sampling site or sample location
in greater detail, the measurement data was included in the field log. AF
Form 2752A was prepared for each sample, and a copy was furnished with each
sample.

3.2.6 Sample Handling and Packaging

After collecting a sample, the outer surfaces of the sample jars and
bottles were cleaned with paper towels, labeled, and 1ids secured with
strapping tape. The bottles were then placed in a cooler with styrofoam
packing so they would not be in contact each other during shipment. Ice
placed in a plastic bag was laid on top of the sample jars to keep the samples
cold during shipment. Sample submittal sheets sealed in plastic bags were
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strapped with masking tape to the inside 1id of the cooler, and the cooler
drain was taped shut. Finally the cooler was wrapped with strapping tape,
addressed, and secured with a signed and dated seal. The chain-of-custody
form was placed in the Federal Express pouch on the outside of the cooler.
Sample handling and packaging procedures are further detailed in Appendix E.

3.2.7 Chain-of-Custody Record

A1l samples were accompanied by a chain-of-custody record. When samples
were transferred, both of the individuals relinquishing and receiving the
samples signed, dated, and noted the time on the record. Cumpleted chain-of-
custody records are provided in Appendix F.
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4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

This section is presented in two subsections. The first, "Results" lists
the data and the findings and, as appropriate, discusses the quality of the
data from both an analytical procedures standpoint and a field protocol view.
It also addresses any allowable comparisons to regulatory standards - normal
background levels. In the second subsection, "Significance", the extent of
contamination in the soils and waters at the site is estimated from the
analyses done and discussed in terms of the information available. The
overall hazard is then evaluated in terms of availability of migration
pathways and proximity to exposure targets.

4.1 RESULTS

The two groundwater sample sites, the three surface water sample sites,
and the six soil sample sites at Kalispell AFS are shown on the site map
(Figure 4-1). Well No. 1 (GW-1) is located at Building 141, and Well No. 2
(GW-2), is in Building 180 (Table 4-1). These wells are drilled into the
Precambrian bedrock or boulders, cobbles, and gravel (see Section 2.4).

The water samples were analyzed in the field for temperature, pH, and
specific electrical conductivity, and analyzed in the laboratory for petroleum
hydrocarbons and aromatic volatile organic chemicals.

Field parameter values measured in October, 1986 were comparable to those
measured in October, 1985 for the same wells (Table 4-2 and 4-3). Specific
electrical conductivity of the two wells in 1986 were measured at 462 umhos
and 488 umhos respectively (Table 4-2). These measurements are very
comparable to the 453 umhos measured in the wells in 1985 (Table 4-3). The pH
was also comparable between the two measurements.

The results of the laboratory analyses for the present investigation,
(Table 4-2) show that no petroleum hydrocarbons were detected in concentra-
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tions greater than the reporting limit for water analyses (1 mg/L). Results
of analyses of samples collected from the wells in October, 1985 (Battelle,
1985; Table 4-3) showed that oil and grease were present in GW-1 in
concentrations of 2 mg/L, and not detected or present at the detection limit
(1 mg/L) in GW-2. GW-1 contains a submersible pump which may have leaked
small amounts of lubricating oils, and contributed to the low level of oil and
grease in the October, 1985 sample, but the concentration is still very low
and total organic carbon (TOC) analyses from the same well also are very low.

The oil and grease method (EPA 413.2) used for the 1985 sampling measures
both biodegradable animal greases and vegetable oils, along with relatively
non-biodegradable mineral oils. In contrast, the petroleum hydrocarbon method
(EPA 418.1) used for the 1986 sampling only measures the mineral oils. The
two methods are only roughly comparable, which may explain the difference in
results between the two year's analyses.

No aromatic volatile organic chemicals were detected in samples from
either well (Table 4-2). The lack of significant concentrations of the fuel
indicators, coupled with the Tack of petroleum hydrocarbons, suggest that fuel
contamination in the gr~ndwater tapped by these wells is nonexistent.

The three surface water samples were collected at the sites located on
Figure 4-1 (see also Table 4-2). One sample was collected beneath the bridge
crossing Stoner Creek near Building 180. The second was collected at a seep
where fuel was discovered seeping out of the bank in 1981. It was collected
from a stagnant pool, and iron bacteria scum was present on the surface of the
water. There was no visual evidence of fuel contamination at the seep during
the time of sampling. The third sample was csllected at the downstream
property line between the Kalispell AFS and the Stevens property. The water
was clear and running freely. No evidence of fuel contamination was noted.

Table 4-2 gives the results of the surface water sample analyses.
Neither petroleum hydrocarbons nor aromatic volatile organic chemicals were
found. Specific conductivity measurements ranged from 309 to 484 umhos, which
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compares favorably with the 300 to 400 umhos values recorded in the summer of
1973 at a sampling site approximately 0.5 miles upstream from the spill site
(Delk, 1974). The pH and temperature values obtained are also reasonable.

The location of the soil samples are shown on Figure 4-1, and sample
descriptions are included in Table 4-4. Sites S-1, S-2, and S-3 were located
where the spill had contaminated the soil. Sites S-4 and S-5 were upgradient
from the spill site itself and provided background samples. Both sites show
evidence of surface seepage of water.

Site $S-6 is the floor of the moat between the tank and the retaining
wall. A sample was collected from this site because it was obviously fuel
stained. The moat is also unlined (personal communication with Mr. William
Pedersen, USFS, 10/6/87); so it was advisable to learn how much of a
potent{al "source" these contaminated soils may be to the contamination of the
underlying shallow groundwater.

The results are shown in Table 4-5. No aromatic volatile organic
chemicals were found in concentrations above the detection limits. Three
field samples were analyzed for aromatic volatile organics one day past the
maximum holding time. A laboratory "duplicate" (CS-86-1002), was analyzed at
this later date as well. The analyses are deemed valid in this report for
sites S-3, S-4, and S-5 because (1) there was no obvious staining of the soil
samples that would indicate fuel contamination and (2) CS-86-1002 analyzed
before the maximum holding time limit showed no detectable contamination, and
neither did the duplicate analyzed after the holding time limit.

The contaminated soil collected from inside the moat did not yield
detectable aromatics. It was analyzed one day after the holding time, but
this is probably not the primary reason it yielded no aromatics. The soil had
been observed to be very dry, and the staining was old. It is likely that if
volatiles were once present, they had escaped from the soil by the time of
sample collection. Also, heating fuel in its original state, unlike gasoline,
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contains only small concentrations of aromatic volatile organics. There may
not have been enough concentration of hydrocarbons to be detected by the test.

No petroleum hydrocarbons were found in any of the soil samples collected
outside of the retaining wall. The sample collected at S-6, inside the moat,
yielded a petroleum hydrocarbon concentration of 829 mg/kg (Table 4-5). This
value is very low (less than one tenth of 1% by weight), and there are no
regulatory standards defining acceptable limits of petroleum hydrocarbons in
soils. In fact, the State of Montana allows oil to be put on dirt roads for
dust control.

Fuel contamination of the soil at S-6 is certainly confirmed by the
petroleum hydrocarbon positive, but its low value indicates that the threat of
this fuel polluting groundwater in any substantial way is negligible.

4.2 SIGNIFICANCE

Based on the field observations and analytical results of this
investigation, it is known that the extent of present fuel contamination to
the on-site wells, Stoner Creek, and the site's soils is nealigible to non-
existent. The on-site wells are several hundred feet deep and tap the
Precambrian bedrock aquifer. The likelihood of oil seepage from the surface
into this aquifer in any substantial concentration is low because of the
relatively impermeable silt and clay layers in the unconsolidated deposits

.overlying the bedrock. The two wells are also slightly upgradient from the

spill site, so contamination of them by the spill is again rather unlikely.
The wells were never sampled during the time of the actual spill and have not
been regularly monitored since; therefore no historical data is available.

There are regulatory guidelines established for many of the chemicals
tested for in this study (Table 4-6), but the well water does not violate any
of these standards.
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The surface water of Stoner Creek also seems unaffected (neither
petroleum hydrocarbons nor aromatic volatile organic chemicals were detected
in the samples). This is not surprising because trenches paralleling the
stream were dug during the spill cleanup in 1981 to intercept and remove any
oil moving to the stream on the water table. Samples collected at water
supply intakes directly downstream from the spill at the time of the peak
discharge yielded oil and grease concentrations of less than 5 mg/L (USFS
files). Therefore, there is even less 1likelihood now of detecting
concentrations of petroleum hydrocarbons from the spill after five years of
spring "flushes" of the groundwater table.

The extent of top soil contamination appears negligible. Most of the
heavily contaminated soil and sod was removed during the spill cleanup
operations in 1981. Even though oil did enter the water table at that time,
by removing the contaminated soil promptly, the source for further groundwater
contamination was removed. If residual fuel has moved deeper than sampled
during this investigation, the effect of its presence has 1likely been
attenuated by the action of the spring flushes that have occurred since the
spill.

The fuel contamination is localized inside the retaining wall at the
tank. The pipe leading from the tank to the distribution system is leaking on
the unlined floor of the moat. It is possible that oil from this source is
washing down through the soil and entering the water table, but it is
impossible to judge the magnitude or extent of this contamination from the
present investigation because no sampling of the water table was performed.
Unless the bottom of the tank itself is 1leaking, the magnitude of
contamination entering the water table (based on the low concentration of
petroleum hydrocarbons in the soil sample from S-6) is judged to be low.

As a result of this investigation, it appears that the February, 1981
diesel fuel spill has been adequately remediated and that no significant
threat to the environment or to human health from after-affects of the spill
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exist today. Neither the groundwater on-site, nor Stoner Creek water violate
drinking water guidelines or standards for the parameters tested.

The contaminated soil that would act as the major source of continued
contamination of the groundwater and surface water pathways, and hence, impact
humans through ingestion of drinking water, has been removed. Although the
potential pathways of contaminant migration and exposure targets exist, it
appears that the impact of the spill on the surrounding environment is today
imperceptible.
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5.0 ALTERNATIVE MEASURES

The results of this field investigation, coupled with interviews of key
persons and evaluations of the records, suggest that the on-site wells (if
they were ever affected by the fuel spill) are not affected by fuel
contamination at the present time. Fuel was not detected in surface water
resulting from the seep on the bank of Stoner Creek, nor was it evidenced in
the surface water downstream from it. No visible fuel scum or affected
vegetation was observed. These observations suggest that fuel is not now
entering the stream from this seep, or if any is, it is negligible and has
little or no environmental impact.

No soils sampled in the path of the spill itself were found to be
contaminated with fuel. This suggests that the surface soils are not acting
as a source of fuel contamination to the underlying groundwater. The one
slightly-contaminated sample from the floor of the unlined moat between the
tank and the retaining wall indicates that the contaminated soil here may be
potentially acting as a source of contamination to the water table. However,
no data regarding groundwater contamination exists to verify whether or not
this is true.

Possible recommendations for future actions at Kalispell AFS include the
following:

(1) During the spring flush (April to June), the optimum time,
sample the seep in the Stoner Creek bank to see if fuel is
seeping into the creek by this pathway.

(2) Sample the groundwater at the water table between the tank and
Stoner Creek. The twenty four holes drilled in the area during
the spill assessment in 1981 have never been grouted. Water
level measurements could be made, and samples could be
collected from selected boreholes to see if petroleum
hydrocarbon contamination is present. Alternatively, one or
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new holes could be drilled and the water sampled. (The old
holes that are now open should be grouted or plugged in
accordance with acceptable practices.)

The following suggestions are outside the scope of the IRP, but
should be considered as alternatives for this site:

(1) The leak in the pipe leading from the tank to the distribution
system should be repaired.

(2) Remove the fuel-contaminated gravel from the bottom of the moat
between the tank and the retaining wall. A liner on the moat
floor could be installed to prevent Jleaking oil from
contaminating the soil and to prevent infiltrating rainwater
from flushing contaminants downward to the water table. It
might also be advisable to install an oil separator.

(3) Monitor the tank fuel inventory carefully to make sure leaks
are detected and promptly remedied.
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6.0 RECOMMENDATIONS

Based on the data and information available from this and previous
investigations, Kalispell AFS is classified as a "Category I" site (no further
action required). Fuel contamination was not found in either of the two
onsite wells, in surface water samples from Stoner Creek, nor in soil samples
from the path of the fuel spill. Negligible amounts of petroleum hydrocarbons
found in the moat between the tank and its retaining wall is probably the
result of many years of spillage, including current leaks, and not just from
the spill of February 1981.

The cleanup actions conducted in 1981, which included removal of grossly
contaminated soil, and the digging of trenches and installation of oil/water
separators to collect and remove oil from the water table, seem to have
effectively reduced the likelihood of contaminated groundwater entering Stoner
Creek. Two residents immediately downstream from the spill site have had new
water supplies provided them by the U.S. Forest Service, and no other
residents downstream have complained within the last five years of fuel-
contaminated water supplies. Therefore, due to the limited extent and low
concentrations of contaminants, further investigative actions are not
necessary.

The following suggestions are outside the scope of the IRP, but are,
nonetheless, recommended for consideration. A lining for the floor of the
moat between the tank and retaining wall should be considered. This is needed
to prevent fuel from contaminating groundwater beneath the tank, and
eventually entering Stoner Creek. It is also recommended that the boreholes
in the athletic field be grouted or properly capped.
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APPENDIX A

DEFINITIONS, ACRONYMS, AND UNITS OF MEASUREMENT

AF
AFB
AFS
bls
DOD
IRP
JRB and Associates
MCL

OEHL
Ptl
POC
RMCL

SOPs
SDWA
USAFOEHL

gpm

Air Force

Air Force Base

Air Forca Station

Below Land Surface

Department of Defense

Installation Restoration Program

Firm that Accomplished Phase I of IRP

Maximum contaminant 1level in drinking water.
Enforceable Standards.

Occupational and Environmental Health Laboratory.
Pedco Environmental Inc., Analytical Laboratory
Point of Contact

Recommended maximum contaminant levels in drinking
water. Non-enforceable health goals.

Standard Operation Procedure
Safe Cirinking Water Act

United States Air Force Occupational and Environmental
Health Laboratories

Gallons per minute.




Alluvium

Aquifer

Argillite

Artesian

Cordillera

Cretaceous
Formation

Geologic

Glacial Drift
Glacial Till
Glaciolacustrine

Hydrologic
Hydrogeology

Lacustrine
Laramide Orogeny

Migration

Moat

A-2

APPENDIX A

GLOSSARY OF TERMS

General term for clay, slit, sand, gravel, or
other similar detrital material deposited by a
body of running water.

Geologic formation, group of formations, or
part of a formation that is capable of
yielding water to a well or spring.

A very fine-grained, well indurated rock.

Water levels which rise above the water
bearing formation.

A group of mountains ranges having one common
trend.

The 3rd and last period in the Mesozoic Era.
A primary geologic rock unit.

Study of the earth its formation and the
changes its undergone or is undergoing.

Sediments transported and deposited by
glaciers.

Glacial soil deposits composed mainly of clay
with sand, silt, and boulders.

Pertains to, produced by, or formed in a
glacial lake or lakes.

Relating to the water of the earth's surface.

Relating to the science of ground water and
its geological relationships.

Pertains to, produced by, or formed in a lake
or lakes.

The diastrophic movement of the earth's crust
during Jurassic until Lower Eocene.

Movement of oil, gas, or water through porous
and permeable medium.

Area between tank and retaining well.




Perched

Pleistocene Age
Potentiometric

Quartzite

Recharge

Remediation Measures

Stromatolite

Surficial Geology

Volatile

A-3

Pertains to ground water accumulation which is
restricted and different from the normal water
table of the area.

The earlier of the two epochs comprising the
Quaternary the age of glaciers.

Refers to the relief or elevation of the water
surface.

A metamorphic rock consisting primarily of
quartz.

The addition of water to the groundwater
system by natural or artificial processes.

Actions necessary to clean up, remove or treat
a substance or location so hazardous effects
are eliminated or reduced.

Laminated, but otherwise structureless
calcareous objects. Algae fossils.

Formed on, situated at, or occurring on the
earth's surface.

A substance which tends to evaporate or
vaporize into the air.
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INSTALLATION RESTORATION PROGRAM
PHASE I1 - CONFIRMATION/QUANTIFICATION (STAGE 1)
Malmstrom AFB MT

I. DESCRIPTION OF WORK

The overail objective of the Installation Restoration Program (IRP) Phase
11 investigation is assess potential contamination at past hazardous waste
disposal and spill sites on Air Force {nstallations. A series of staged field
investigations may be required to meet this objective.

The purpose of this task is to undertake a field investigation at
Malmstrom AFB MT (1) to confirm the presence or absence of contamination
within the specified areas of investigation; (2) if possible, to determine the
extent and degree of contamination and the potential for migration of those
contaminants :n the various environmental media; (3) to identifly public health
and environmental hazards of migrating pollutants based on State or Federal
standards fo- those contaminants; and (4) to delineate additional investiga-
tions requireZ beyond this stage to reach the Phase Il objectives.

The Phase 1 IRP Report (mailed under separate cover) incorporates the
background and description of the sites/zones for this task. To accoaplish
this survey effort, the contractor shall take the following actions:

A. Generz) Requirements - The general requirements are applicable to all
sites unless modified by the site specific work in Section I.B.

1. Monitor ambient air during all soil borings with a photolionization
meter or equivalent organic vapor detector to identify the generation of
potentially hazardous and/or toxic vapors or gases. Include air monitoring
results in the boring logs. If soil encountered during borehole drilling is
suspected to be hazardous because of discoloration, odor or air monitoring
levels, containerize the soil cuttings in new, unused drums. Enter {nto the
boring logs the depth(s) from which suspected contaminated soil cuttings were
collected for container{zation. Take a composite sample from the contents of
each drum. Collect a maximum of 10 composite samples and test them for EP
Toxicity (metals). Use RCRA criteria to determine if sofl cuttings must be
classiffed as hazardous waste (40 CFR 261.24).

2. Determine the exact location of all soil borings during the
planning/mobilization phase of the f{eld investigation. Consult with base
personnel to minimize disruption of base activities, and to avoid underground
utilities. Direct the drilling and sampling and maintain a detailed log of
the conditions and materfals penetrated during the course of the work. Do not
drill boreholes {nto actual landfill areas.

3. Determine the areal extent of the sites by reviewing historical
and current panchromatic and infrared aerfal photography.
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N, Soil Borings

a. Conduct soil borings not to exceed a maximum of 800 linear
feet. Accomplish the borings using hollow-stem auger techniques. Obtain
split-spoon samples at five foot intervals using ASTM Method D-1586. Refer to
the site specific details, Section I.B., for the soil sample collection depths.

b. During the boring operations, describe lithologies encountered,
and prepare stratigraphic logs. Place special emphasis on field identification
of contaminated soils encountered.

c. Scan all split-spoon soil cores with a photoionization meter
or equivalent organic vapor detector. Include monitoring results in the
boring logs.

d. Whenever possible, measure water levels in all boreholes after
the water level has stabilized. Examine the water surface for the presence of
hydrocarbons. Include this informatfon in the boring logs.

e. Tremie-grout all boreholes to the surface with a bentonite/
cement grout. It is especially important to insure that they be adequately
resealed to preclude future migration of contaminants.

f. Permanently mark each location where soil borings are drilled.
Record the location on a project map for each specific site or zone, whichever
is applicable.-

S. Borehole Cleanup

Remove all borehole cuttings and clean the general area following
the completion of each borehole. Containerize and store cuttings according to
paragraph IA! of this task order. Each barrel shall have appropriate material
labels and be numbered. The laboratory analyses of drum contents shall reflect
the applicable drum identification numbers and shall be provided to the base
POC when complete. Transport the drums containing suspected contaminated soils
to a location on Malmstrom AFB designated by the POC. The base 13 responsible
for ultimate disposal of contaminated soils using base resources.

6. Field Sampling

a. Strictly comply with the sampling techniques, maximum holding
times, and preservation of samples as specified in the following references:
Standard Methods for the Evamination of Water and Wastewater, 16th Edition
(1985), pages 37-ul; ASTM, Section 11, Water and Environmental Technology;
Test Methods for Evaluating Solid Waste, Physical/cChemical Methods, SW-846,
2nd Edition (USEPA, 1984); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/4-79-020, pages xiii to xix (1983) and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 600/
4-82-029 (1982).

b. Surface water or sediment samples are specified at several
sites. Collect the surface vater sample or sediment sample at each sample
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location specified.  Collect samples 30 as not to cause cross-contamination;
obtain downstream samples first and obtain the water samples before sediment
samples. Measure on sfte the pH, temperature, and specific conductance for

all water samples.

c. Split all water and soil samples. Analyze one set and
immediately deliver the other set (the same collection day) to the field
government point of contact (POC). The field POC will select 10% of the split
samples, package the selections with appropriate forms, and deliver them to
the contractor within 24 hours of receipt. Supply all packing and shipping
materials to the field POC's for packaging the split samples. Immediately
ship (within 24 hours) the POC selected samples through overnight delivery to:

USAFOEHL /SA
Bldg 140
Brooks AFB TX 78235-5501
For all split samples sent to the USAFOEHL, complete an AF Form
2752A "Environmental Sampling Data" and/or an AF Form 2792B "Environmental
Sampling Data - Trace Organics", (working copies have been provided under
separate cover) with the following information:
(1) Date and time collected
{2) Purpose of sample (analyte and sample group)
(3) 1Installation name (base)
(4) Sample number {on containers)
(5) Source/location and depth of sample
(6) Contract Task Numbers and Title of Project

(7) Special Conditions (use of surrogate standard, special
nonstandard preservations, etc.)

(8) Preservatives used
(9) Collector's name or f{nitlals

In addition, label each sample container with a permanent ink pen (laundry
marker) to reflect the data {n (1), (2), (3), (%), (8) and (9) above.

d. For every 10 field samples collected, take one additional
sample (a field duplicate) for quality control purposes. Attachment 1
provides a 103 allowance for these additional analyses. Include all quality
control data in the draft and final reports. Duplicates shall be indistin-
guishadle from other analytical samples such that personnel performing the
analyses should not be able to determine which samples are duplicates.
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e. For every 20 field water samples collected, prepare and subait
for analysis one field blank for all parameters analyzed in water. A minimum
of one field blank for each parameter is required. Allowance for these
additional analyses are included in Attachment 1.

f. Maintain chatn-of-custody records for all samples, field
blanks, and quality control samples.

7. Chemical Analyses

a. Analyze water and soil samples collected as specified in
Section B below, Specific Site Work. The analytical parameters are summarized
in Attachment 1 along with the required methods.

b. Archive all raw data, including QA/QC and standards data for
not less than five years after project completion. Upon request, supply this
data to the USAFOEHL/TS.

c. All analyses shall meet the requirecd limits of detection for
the applicabie EPR methcd identified in Attachment 1.

d. For those methods which employ gas chromatography (GC) as the
analytical technique (i.e., E601, E602, E608, E617, SW8010, Sw8020, etc.)
positive confirmation of identity is required for all analytes having concen-
trations higher than the Method Detection Limit (MDL). Conduct positive
confirmation by second-column GC; however, gas chromatography/mass spectro-
scopy (GC/MS) can be used for positive confirmation i{f the quantity of each
analyte to be confirmed {s above the detection level of the GC/MS instrument.
Analytes which cannot be confirmed will be reported as "Not Detected" in the
body of the report, but results of all second-column GC or GC/MS confirma-
tional analyses are to be included i{n the report appendix along with other raw
analytical data. Base the quantification of confirmed analytes on the first
column analysis. The maximum number of second-column confirmat{onal analyses
shall not exceed fifty percent (50%) of the actual number of field samples (to
include duplicates). The total number of samples for each GC method listed {n
Attachment 1 includes this allowance. If GC/MS, or a combination of second-
column GC and GC/MS, s used, the total cost of all such analyses for a
particular parameter shall not exceed the funding allowed for positive
confirmatfon using only second-column GC.

e. All chemical/physical analyses shall conform to state and
other applicable federal and local regulatory agencies' legal requirements.
If a regulatory agency specifies that a type of analysis be performed in a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL/TS.

8. Decontamination Procedures:
a. Decontaminate all sampling equipment, including internal

components, prior to use and between samples to avoid cross contamination.
Wash equipment with a laboratory-grade detergent followed by drinking quality
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water, solvent (methanol), and distflled water rinses. Allow sufficient time
for the solvent to evaporate and the equipment to dry completely.

b. Thoroughly clean and decontaminate the drilling rig and tools
before {nitial use and after each borehole completion. As a minimum, steam
clean drill bits after each borehole is installed. Drill from the "least™ to
the "most"™ contaminated areas, if possible.

9. Plot and map all field data collected for each site according to
surveyed positions.

10. Conduct a }literature search of local hydrogeologie conditions to
complement the Phase I Report (mailed under separate cover). Use this data to
determine optimum borehole locations. Include the pertinent literature search
information in an appendix of the Final Report. Develop the literature search
data using the following guideline:

a. Topographic data
b. Geologic data
(1) Structure
(2) Stratigraphy
(3) Lithology
¢c. Hydrogeologic data
(1) Location of all existing and abandoned wells, including
observation wells, springs natural ponds and seepages, that occur on or off
the installation within a one-mil~ radius of sites to be {nvestigated
(2) Grecundwater table and piezometric contours
(3) Depth to groundwater
(4) Surface and groundwater quality

{5) Recharge, discharge and contributing areas

(6) Geologic setting, yleld and hydrographs of springs and
natural seepage.

d. Data on all existing and abandoned wells, to include observa-
tion holes, on or off the installatfon and within a one-mile radius of sites
to be investigated.

(1) Location, depth, diameter, types of wells, and logs

(2) Static and pumping wat - levels, hydrographs, yleld, and
specific capacity




l ’ B-6

(3) Present and projected groundwater development and use

(4) Corrosion, incrustation, well interference, and similar
operation and maintenance problems

(5) Observation well networks
(6) Existing water sampling sites
e. Aquifer data
(1) Type, such as unconfined, artesian, or perched
(2) Thickness, depths, and formational designation

(3) Boundarles

(4) Transmissivity, storativity, and permeability
{5) Specific retention
(6) Discharge and recharge
(7) Ground and surface water relationships
(8) Aquifer models
f. Climatic data
(1) Precipitation (total and net)
{2) Evapotranspiration
B. Specific Site Work

In addition to {tems delineated in I.A. above, conduct the following
specific actfons at the sites listed below:

1. Kalispell Afr Force Statifon (0B-3). (Kalispell AFS is
approximately 225 miles northwest of Malmstrom AFB.)

a. Conduct a records search to compile {nformation on the 1981
fuel oil spill, clean-up, and past and continuing {mpacts on the local envi-
ronment. The record .,earch should include U.S. Forest Service, Flathead
National Forest Headquarters and Big Fork Ranger Station and Montana Depart-
ment of Health and Environmental Sciences, Water Quality Bureau records on the
Lakeside YACC ofl spillage 2/27/81.

b. Collect six shallow composite soil samples {n the top two feet
of soil in the area where the fuel flowed to Stoner Creek.




c. Collect three surface water samples, one upstream and two
downstream of where the 3pill entered the stream.

d. Collect a water sample from each of the two site water wells
downgradient of the area of the fuel spill flow.

e. Analyze water and soil samples for petroleum hydrocarbons and
aromatic volatile organics.

2. Landrill Northeast of WSA (Sw-3).

a. Locate and review site aerial photographs and information not
located during previous IRP efforts to better define site boundaries, contents-
of the landfill, and geology.

b. To determine lithology and integrity of soils around the land-
fill, perform four equally spaced soil borings to a depth of approximately 40
feet around the perimeter of the landfill.

c. Collect two soil or sediment samples in the bottom of the
coulee which provides drainage for the landfill. Take samples {n the top two
feet of soil. Take one sample at a point selected in the field, somewhere
between the landfill and the base boundary; take the other sample just {nside
the base boundary fence.

d. Collect four water samples; two from the coulee which drains
the landrill (one upstream of the landfill and one downstream at the base
boundary) and two near the downstream edge of the landfill trenches where any
flowing or standing water 1is noted.

e. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics, 13 priority pollutant
metals, and extractable priority pollutants (GC/MS).

f. Analyze wvater samples for petroleum hydrocarbons, aromatic
volatile organics, non-halogenated volatile organics, halogenated volatile
organics, 13 priority pollutant metals, extractable priority pollutants
(GC/MS), total dissolved solids (TDS), and common anions.

3. Military Gas Station (PS-2)

a. Conduct a records search to determine the locations and
configuration of the underground tanks and the extent of known leakage/
spillage at the site.

b. Perform four 30fl borings near the buried tanks. Drill the
borings a minimum of five feet below the bottom of the tanks (approximately 20
feet deep). Collect a maximum of 12 sofl samples from these borings at points
of suspected contamination.

¢. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile organics and lead.
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4. Pole Storage Yard (1S-3)

Collect three soil samples within the top 2-feet of soil in the
areas where PCB transformers were stored. Analyze the samples for PCBs.

5. Fire Training Area (FT-1)

a. Perform four 20-foot soil borings to determine vert{cal
migration of contaminants. Position one boring within the fire training pit;
another just outside of the pit; another in the oil separator area; and the
last downgradient from the separator where pooling 1s likely to occur.
Collect a maximum of twelve soil samples from the borings at points of
suspected contamination or as required to define the extent of vertical
migration of contaminants.

b. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile orgenics, halogenated volatile organics and lead.

6. ARRS Hangar (PS-5)

a. Collect four shallow (in the top 18 inches of soil) soil
samples. Two samples shall be taken at the north edge of the apron where wash
water i{s likely to flow off the apron. Two samples shall be taken in the
ditch north of the apron.

b. Analyze soil samples for petroleum hydrocarbons, aromatic
volatile orgenics, and halogenated volatile organics.

7. Bulk POL Storage Area (PS-4)

a. Perform four 20-foot soil borings outside the berms surround-
ing the fuel tanks. One boring shall be installed topographically upgradient
of each of the two largest fuel tanks (two borings); and two borings shall be
installed topographically downgradient of the tanks. Collect a total of 12
soil samples from the borings at points of suspected contamination or as
required to characterize the vertical extent of contamination.

b. Analyze soil samples for petroleum hydrocarbons and aromatic
volatile organics.

8. Flightline Landfill (SW-2)

a. Locate and review aerfal photographs and fnformation not
identified during previous IRP efforts to better define site boundaries,
contents of the landfill, and site geology.

b. Perform an electromagnetic survey of the site to better define
its boundaries.

¢. To determine lithology and integrity of the sofls around the
landfill, perform four equally spaced 40 foot sofl borings around the perim-
eter of the landfill. Collect a maximum of 12 soil samples from these borings
at points of suspected contamination.
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d. Analyze sofl sample for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics, 13 priority pollutant metals
and extractable priority pollutants (GC/MS).

9. Pumphouse No. 1 (PS-3)

a. Conduct a records search of Civil Engineering records to
locate piping in the area, determine the condition of the piping, and identify
likely areas of leakage.

b. Conduct a metal detector survey to locate underground piping
and obstacles to sampling.

¢. Collect etfght shallow soil samples (to a maximum of four feet
or to the depth of piping). Collect the samples in the vicinity of Pumphouse
No. 1 and along 1st Street at points of suspected pipeline leakage.

d. Collect a water sample from each of the two storm sewer man-
holes to the east of Pumphouse No. ! on 1st Street and an upgradient water
sample from the nearest upgradient manhole (three totzl samples).

e. Analyze soil samples for petroleum hydrocarbons and aromatic
volatile organics, and lead.

f. Analyze water samples for petroleum hydrocarbons and aromatic
volatile organics.

10. Waste Disposal Site South of WSA (SW-5)

a. Collect four shallow sofl samples (to a maximum depth of three
feet) at locations where surface contamination f{s evident or where base
personnel indicate abandoned drums were found.

b. Install one 20-foot boring topographically downgradient of the
drum storage area to characterize vertical contamination. Collect a maximum
of three samples for chemical analysis from the boring at points of suspected
contamination as indicated by OVA or HNU meter readings, discoloration, odor
or other contamination indicators.

C¢. Analyze the soil samples for petroleum hydrocarbons, aromatic
volatile organics, halogenated volatile organics, nonhalogenated volat{le
organics, and extractable priority pollutants (GC/MS). -

11. Drum Disposal East of DPDO (SW-1) (Note: DPDO is now DRMO
(Defense Reutilization and Marketing Office.))

a. Ildentify the most probable areas on site where hazardous
materials were stored or spills occurred through interviews with knowledgeable
base personnel and inspection of the site.

b. Collect a maximus of 12 shallow soil samples (to one foot
depth) in areas where hazardous materfals were stored or spills occurred.
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Cc. Analyze the sofil samples for petrolewm hydrocarbons, aroamatic
volatile organics, halogenated volatile organics, nonhalogenated volatile
organics, and extractable priority pollutants.

12. Open Storm Ditch Southeast of POL Tank 41101 (WW-1)

a. Collect five sediment samples from the bottom of the coulee.
Sample only the top six inches of sediment in the following locations:

(1) One sample just below the POL storage tanks.

(2) One sample just before the stream goes {nto the culvert
below N street.

(3) One sample from the oil/water separator.

(4) One sample from downstream of the separator where the
ditch from below the ARRS hangar enters the main coulee.

{S) One sample at the base perimeter.

b. Perform four soil borings each to a depth of 20 feet, in the
main coulee which drains WW-1. Collect a maximum of 12 soil samples from the
borings. Borings shall be located as follows:

(1) One boring near where the coulee exits the base.
(2) One boring where the road crosses the coulee.

(3) Two borings on the sides of the coulee one each to the
northwest and southeast of the stream, and about half-way between the last
road crossing the coulee and the base fence.

Locate these borings where contaminants would be likely to
collect and infiltrate the soil.

¢. Analyze the soil and sediment samples for petroleum hydro-
carbons, aromatic volatile organics, halogenated volatile organics,
nonhalogenated volatile organics, and extractable priority pollutants (GC/MS).

13. Launch Faclility P-10 (0B-1) (LF P-10 is approximately 90 miles
north of Malmstrom AFB near Shelby, Montana.)

a. Review clean-up records for the 1982 fuel spills and determine
the extent of clean-up and ultimate fate of the spilled fuel.

b. Review geological and hydrogeological information for the
site. Include review of boring and excavation logs from the construction of
the launch facility. This information shall be used to estimate environmental
impact of the past spill.

10
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¢c. Perform two 20-foot sofl borings at the apill site to
deteraine vertical migration of the fuel. Collect a maximum of six soil
samples from the bdborings.

d. Analyze the soil samples for petroleum hydrocarbdbons and
volatile aromatic chemicals.

14. Launch Control Facility S-O (0B-2) (LCF S-0 is approximately 55
miles north of Malmstrom AFB near Brady, Montana.)

a. Review clean-up records for the 1979 MOGAS spill and determine
extent of clean-up and ultimate fate of the spilled fuel. .

b. Review local sources of geological and hydrogeological
information for the site. Include review of boring and excavation records
from facility construction. Use the information to estimate environmental
impact from the spill.

c. Collect one sample from the water well at the site.

d. Perform one 20-foot soil boring at the spill site to determine
the extent of vertical migration of fuel. Collect a maximum of three soil
samples from the boring.

e. Analyze the water sample for petroleum hydrocarbons, aromatic
volatile organics, and lead.

f. Analyze the soil samples for petroleum hydrocarbons aromatic
volatile organics and lead.

C. Health and Safety

Comply with USAF, OSHA, EPA, state and local health and safety regula-
tions regarding the proposed work effort. Use EPA guidelines for designating
the appropriate levels of protection at study sites. Prepare a written Health
and Safety Plan for the proposed work effort and coordinate it directly with
applicable regulatory agencies prior to commencing field operations. Provide
an information copy of the Health and Safety Plan to the USAFOEHL after coor—-
dination with regulatory agencies. The Health and Safety Plan {3 specified {n
Sequence No. 7, Item VI below.

D. Technical Operations Plan
Immediately after the Notice To Proceed (NT?) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical requirements
specified in this task description. (See Sequence No. 20, Item VI, below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAFOEHL within two weeks of the NTP.
E. Data Review
1. Tabulate field and analytical laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and

n
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incorporate theam into the next monthly R&D Status Reports (Sequence Ko. 1,
Item VI below) forwarded to the USAFOEHL. In addition to the results, report

the following:

a. the time and dates for sample collection, extraction (if
applicable) and analystis;

b. the method used and Method Detection Limits;

¢. the Chain-of-Custody forms;

d. a cross-reference of laboratory sample numbers and field
sample numbers; and ’

e. a cross-reference of field sample numbers to wells, boreholes,
sites, etc. '

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item
VI, below) and forward the report to USAFCZHL for review a minimum of two
weeks prior to submission of the draft report. Provide as a minimum the
information speciffed {n I.E.1. above.

3. Immediately report to the USAFOEHL Program Manager or hi{s super-
visor via telephone, data/results generated during this investigation which
indicate a potential health risk (for example, a contaminated drinking water
aquifer). Follow the telephone notification with a written notice within
three days; attach a copy of the laboratory raw data (i{.e., chromatogram).

F. Reporting

1. Prepare a draft report delineating all findings of this field
fnvestigation and forward it to the USAFOEHL (as specified in Sequence No. 4,
Item VI, below) for Alir Force review and comment. Strictly adhere to the
USAFOEHL report format (mailed under separate cover). The format is an
integral part of this delivery order. Draft reports are considered "drafts"
only in the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, "drafts"™ must be complete, in the proper
format, and free of grammatical and typographical errors. Include a discus-
sion of the regional/site specific hydrogeology, well and boring logs, data
from water level surveys, ground water surface and gradient maps, water
quality and soil analysis results, available geohydrologic cross sections, and
laboratory and field QA/QC information. For State's requiring the field work
or technical effort be supervised by a State registered geologist, engineering
geologist or professional engineer, insert this information in the report to
include registration numbers, certificate and seals (as appropriate). Provide
a coaplete separately bound report for Kalispell AFS (Site 08-3).

2. Reviev the results, conclusions and recommendations concerning the
sites listed in this task which were investigated during previous IRP work.
Use this inforsation and data from previous efforts to establish trends and
develop conclusions and recommendations. Integrate all investigative work

12
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done at each site to date 30 the report reflects the total cumulative
information for each site studied in this effort. '

3. In the results section, include water and soil analytical results
and field quality control sample data. Report all fnternal laboratory quality
control data (ladb dlanks, lab spikes, QL. samples and lab duplicates), and
laboratory quality assuran:e information in an appendix to the report. Also
provide second-column confirmation results and quantities, and include which
columns were used, i{nstrument operating conditions and retention times. Sum-
marize in the appendix the specific collection technique, analytical method,
holding time, and limit of detection for each analyte (Standard Methods, EPA,
etc.) in the Appendix.

4. Make estimates of the magnitude, extent and direct{on which detected
contaminants are moving. Identify potential envirommental consequences of the
discovered contamination based upon State or Federal standards.

5. In the recommendation section, address each site and list them by
category:

a. Category I consists of sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable pubdlfic health or environmental hazards.

b. Category II sites are those requiring an additional Phase Il
effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants. Identify potential envirommental consequences of
discovered contamination.

) c. Category III sites are those that will require remedial action
(ready for IRP Phase IV). In the recommendations for Category IIl sites,
include any possible influence on sites in Categorfes 1 and/or Il due to their
connection with the same hydrological system. Clearly state any dependency
betweens sites in different categories. Include a 1ist of candidate remedial
action alternatives, including Long Term Monitoring (LTM) as remedial action,
and the corresponding ratifonale that should be consfidered in selecting the
remedfal action for a given site. List all alternatives that could poten-
tially bring the site into compliance with envirommental standards. For
contaminants that do not have standards, EPA recommended safe levels for non-
carcinogens (Health Advisory or Suggested-No-Adverse-Response Levels) and
target levels for carcinogens (1 x 10 * cancer risk level) may be used.

Unless specifically requested, do not perform any cost analyses, or cost/
benefit review for remedial action alternatives. However, {in those situations
where field survey data {ndicate immediate correstive action {s necessary,

4 present specific, detajled recommendations.

For each category above, summarize the results of field data, environ-
mental or regulatory criteria, or other pertinent fnformation supporting
conclusions and recommendations. Reduce this summary information into a tabdble
(or tables) and insert it (or theam) into the text and the Executive Summary.

6. Provide cost estimates by line item for future efforts recommended
for Category I1 sites and LTM Category III sites. Submit these estimates

13




B-14

concurrently with the approved final technical report in a separate document.
Only the cost requirements outlined in Sequence No. 2, Item VI, need be
submitted.

a. For Category 1I sites, develop detailed site-specific
estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only: the first three highest priority sites only; etc., until
all required work is discretely costed) for the proposed work effort. The Afr
Force determines the priority of sites from contractor recommendations.
Conaider the type of contaminants, their magnitude, the direction and rate of
their migration, and their subsequent potential for envirommental and health
consequences when developing recommendations for site prioritization.

b. For Category 11I sites slated for long-term monitoring, develop
site-specific estimates which detail the costs associated with: (1) permanent
installation of monitoring wells; (2) ground water sampling interface equip-
ment, including permanent installations of pumps and sampling lines; and (3)
four quarterly (1 year perfod) sample collections and laboratory chemical
analyses of ground water, etc.

7. Provide an inventory of all on-base wells, to include production, irri-
gation, monitoring, etc. If the well has been abandoned, then give the reason.

8. Reference in an appendix any local, State and/or federal regula-
tions which require specific well drilling techniques, materials, well
development, purging, and sampling methods as specified in this work effort.

G. Meetings

The contractor's project leader shall attend 3 meetings to take place
at a time to be specified by the USAFOEHL. Each meeting shall take place at
Malmstrom AFB MT for a duration of one elight-hour day.

II. SITE LOCATION AND DATES:

Malmstrom AFB MT
Date to be established

II1. BASE SUPPORT:

A. Prior to any contractor digging or drilling, the Base Civil Engineer
will locate underground utilities and issue digging permits.

B. The Base Civil Engineer will assign accumulation points within the {n-
stallation for the contractor to use to deliver any hazardous drill cuttings or
hazardous well installation/development flufids generated from the required work.

C. The Base Civil Engineer will take custody of any hazardous drf{ll cut-
tings or hazardous well installation/development fluids and properly dispose of
the material according to applicable state/Federal regulations. The Contractor
must provide laboratory analysis for the drill cuttings or hazardous well
installation/development fluids contained {n each barrel.

14
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D. The base will provide the contractor with existing engineering plans,
drawings, dlagrams, aerfial photographs, etc., to evaluate sites under
fnvestigation.

E. The base POC will select 105 of the split samples provided by the
contractor, package them, and ensure they are picked up by the contractor
within 24 hours of sample receipt by the POC. See paragraph I1.A.6.c.

: F. The Base will arrange for and have available prior to the start-up of
; field work, the following services, materfals, work space, and {tems of
equipment to support the contractor conducting the survey:

} .
. 1. Personnel identification badges and vehicle passes and/or entry
permits.

2. A secure staging area for storage of equipnent and supplies.

' 3. A supply (i.e., fire hydrant) for large quantities (up to a
| maxioum of 1,000 gallons) of potable water to be used in borehole flushing,

equ.pment cieaning, etc.

L. A temporary office area, not to exceed 100 square feet and
equipped with 4 Class A telephone for local and long distance phone calls.
The contractor shall pay for any long distance telephone calls made by his
personnel from this phone.

5. A household-type refrigerator having approximately 2 cubic feet of
freezer space for storage of blue ice.

G. The base shall ensure rights of easement and access to all private
propertly so the contractor can perform any required tasks in this fnvestigation.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2. Base Point of Contact (POC)

Captain Patrick N. Johnson 1Lt Burl Olson

USAFOEHL/TSS USAF Hospital Malmstrom/SGPB
Brooks AFB TX 18235-5501 Malastrom AFB MT 59402-~5300
(512) 536-2158 (406) 731-2469

AUTQOVON 240-2158/2159 AUTOVON 632-2469

1 1-800-821-4528
3. MAJCOM Monitor 4, Base Civil Engineer POC

Lt Col John Pontter 1Lt Ray Bruun

HQ SAC/SGPB 3418t CSG/DEEV

Offutt AFB NE 68113~5001 Malmstrom AFB MT 59402-5300
(802) 294-4651 (406) 731-3174

AUTOVON 2T1-4651 AUTOVON 632-3174

15
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Vi. 1In addition to sequence numbers 1, 5 and 1) listed in Attachment 1 to the
contract, and which apply to all orders, the sequence numbers listed below are
applicable to this order. Also shown are dates applicable to this order.

Sequence No. Para No. Block 10 Block 11} Block 12 Block 13 Block 14

20

(TOP) * 1.0. OTIME 86 Aug 25 86 Aup 29 15

7 (Health & I.C. OTIME 86 Aug 29 86 Sep 05 3
Safety)

3 (Prelim 1.E.2 OT IME “ee new 3
Data)

4 (Tech. I.F. ONE/R 87 JAN 30 87 APR 01 87 OCT 09 **
Rpt)

14 : MONTHLY 86 Sep 12 86 Sen 15 #usw 3

15 MONTHLY 86 Sep 12 86 Sep 15 #aua 3

2 (Cost I.F.6. OTIME 87 APR 01 87 OCT 09 *****

Data)

*The Technical Operations Plans (TOP) required for this stage is due
vithin two (2) weeks of the Notice to Proceed (NTP).

®*2Two draft reports (25 copies of each) and one final report (50 copiles
plus the original camera ready copy) are required. Incorporate Air Force
comments into the second draft and final reports as specified by the USAFOEHL.
Supply the USAFOEHL with an advance copy of the first draft, second draft, and
final reports for acceptance prior to distribution. Distribute remaining 24
copies of each draft report and 49 copies of the final report as specified by
the USAFOEHL.

#%2Upon completion of the total analytical effort before submission of the
first draft report.

w#sagubmit monthly hereafter.
tassssubmit cost estimates (five copies) in a separately bound document with
the Final Report only. Provide estimates for only those sites recommended for

additional Phase Il work (Category II) and Phase IV, Long Term Monitoring,
(Category III).

16
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Analytical Methods, Detection Limits, and Number of Samples

PARAMETER

Halogenated
Volatile
Organics

Aromatic
Volatile
Organics

Nonhalogenated
Volatile
Organics
Extractable
Priority
Pollutants
(GC/MS)

Petroleum
Hydrocarbons

Total Dissolved
Solids (TDS)

Priority

Pollutant
Metals (13 ea.)

Lead

PCB

Coamon Anions
pH (Fleld Test)

Temperature
(Field Test)

METHOD
SW5030/SW8010
EPA 601
SW5030/8020
SW5030/8020

SW5030/8015

SW3550/8%8270

EPA 625

Sw3550/
EPA M18.1

EPA 418.1

EPAR 160.1

EPA 200.7
SW3050/6010

EPA 285.1 (Hg)
SW7471 (Hg)

EPA 206.2 (As)
SW3050/7060 (As)
EPA 270.2 (Se)
SW3050/77740 (Se)

SW3050 /7420
EPA 239.2
5W3550 /5W8080

A829

B~17

Attachment 1

DETECTION NO. OF
LIMIT SAMPLES
a 66 sotl
a 4 water
a 113 soil
a 13 water
a 36 soil
4 vater
a 50 soil
a 4 water
! mg/Xg 113 so0il
1 mg/L, 13 water
water
10 mg/L. 4 water
water
(] 4 water
c 14 soil
c 4 water
c 14 sofl
c 4 water
c 14 sojl
¢ § water
c 14 301l
10 mg/Xg 35 soil
a 1 water
1.0 mg/Kg 3 soil
0.1 mg/L 4 water
- 13 water
- 13 water
17

QA

7

12

12

NNV

F 4

LaS V]

sofl

water

soil

water

soil

water

soil

water

soil

water

water

water
soil
water
soll
water
soil
water
soil

soll
water

soil

water

TOTAL

SAMPLES

109 so119
9 water®
188 sotif
24 water8
60 soil"

9 water!

55 soil

6 water

125 soil

16 water

6 water

6 water
16 soil
6 water
16 soil
6 water
16 soil
6 water
16 soil

39 soil
3 water
8 soild
6 water

13 water

13 water
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Conductance -- .- 13 water -- 13 water
(Field Test)

Ep Toxicity SW Manual b 10 soil 3 soil 13 sofl
{Metals)

a. Detection limits as specified by the applicable EPA or Standard Method.

b. Metal mg/L leaching solution

As 0.002

Ba 0.1

Cd 0.005

Cr 0.05

Pb 0.1

Hg 0.0002

Se 0.002

Ag 0.0

c Element Water Sample (mg/L) Soil Samples- (mg/Kg)

Sb 0.032 3.2
As 0.001 0.1
Be 0.0003 0.03
Cd 0.004 0.4
Cr 0.007 0.7
Cu 0.006 0.6
Pb 0.042 4.2
Hg 0.0002 0.1
Ni 0.015 1.5
Se 0.002 0.2
Ag 0.007 0.7
Tl 0.040 §.0
Zn 0.002 0.2

d. Total of 109 includes second column confirmation for S0% of the samples (36).

e. Total of 9 includes second column confirmation for S0% of the samples (3).

f. Total of 188 fncludes second column confirmation of S0% of the samples (63).

8. Total of 24 {ncludes second column confirmation of 50% of the samples (8).

3.

k.

Total
Total

Total

For soil samples, report results as ag/Kg of dry soil weight.

of 60 includes second column confirmation of S0% of the samples (20).
of 9 includes second column confirmation of 50% of the samples (3).

of 8 {ncludes second column confirmation of 50% of the samples (3).

Report percent

moisture content for each soil sample.

18
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Attachment 2

Sampling and Analytical Requirements

Malastrom AFB MT

Soil

43d

prvoq

12

12

35

jueiny (og
A3130144

12

14

§U0QaEJ01pAY
unajfoxilag

12

12

12

12

12

17

113

(SH/3D) s3ueIn(iog
K1ti01a2g
a1qe3IdeaIxy

12

12

LN

SOJUEdJI0
aTriefoA
pejeuadoyeruopn

12

17

36

— S0jU0S3
aTTI3I0T0H
d13ewoay

~SOJUCB40 |
aTt3etop
pajeuadoyey

12

12

12

12

12

17

113

2

12

12

7

12

17

66

SITE

0B-3

Sw-3

PS-2

1s-3

FT-1

PS-5

pPS-4

SW-2

PS-3

SW-5

Sw-1

0B-1

0B-2

Total

19
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Attachment 2

Sampling and Analytical Requirements

Malmstrom AFB MT

Water

aodue3onpuo)

13

aanivaadwoy

13

nd

13

suojuy
uouwo)

peoq

(82 €1) syeian
jueInyrod
A3ayaorag

SpI10S
paatossiqg
1eiol

5U0QIeJ01PpAH
wnajoliag

13

(SH/09) s3ueanytod
K3ta0714
CACLRELER X

8ojuedap
3TTIETOA
paieuddoyeyuoN

sdjuedap
o1T13IRTOA
djiewouy

13

sd1ueduag
alT3eyop
pairuadoyey

SITE

0B-3

Sw-3

PsS-3

0B-2

20




APPENDIX C

On-Site Well Logs,
Off-Site Well Logs




APPENDIX C
Qualification of Data

The quality of many of the well logs included is poor due to their
inability to be reproduced or because of the poor condition of the original
log on file at the Montana Bureau of Mines and Geology (MBMG). Two separate
attempts were made to obtain good reproductions of the original well logs, one
by Battelle personnel sent to the MBMG office and one by the MBMG personnel.
The more legible copy of the two is included in this report. If further
clarity is desired, please contact the MBMG directly:

Tom Patton, Hydrogeologist

Montana Bureau of Mines and Geology
West Park Street

Butte, MT 59701

(406) 496-4167
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WELL LOG REPORT

029 26N 221W 1\ AR  FLATNSAD C-1
STATE OF MONTANA

Dspartment of Natural Resources and Conservation

File No.

White-Department
Yellow-Department
Pink-Well Owner
Gold-Driller

State law requires that this form be fited by the water well driller within 60 day's after completion of the well, and Form 602, Notice
v of Completion of Greundwater Devclopment, be Jiled hy the well owner within 80 days efter the water has been put 1o beneficial use.

! 1. WELL OWNER 2. CURRENT MAILING ADDRESS
%  Name -
* 54 Norwood - Superior, Wis. - _Lakeside, Montapa
3. PROPOSED USE _X__ domestic (inciudes lawn and garden); stock; municigal; industrial;
irrigation; other {specify) —_
& WELL LOCATION 8. WELL TESTDATA pump bailer other
(if other, specify) __Air
Pumping level below land surface:
- 270 ft. after hrs, pumping __ 20+ _ gym
ft. after hrs. pumping gpm
MW ME N
9. WASWELL PLUGGED OR ABANDONED?____ Yes X__ No
k.- L R e If yes, how?
- 10. OATE STARTED __Ayg. 30, 1978
DATE COMPLETED Sept., 2. 1978
- - 1
11, WELLLOG
sw SF Depth {ft.)
A i From . To. ___.__.__Formatien _—
- ; - i -
. i | 0] 25 [Clay to few rocks
: Wg % _NW % NE % % Section ___11 .25 100 {soft brown rock
: T. _26narth .
: ’ Nor$S €Eorw {_T00] I85 [Brown rock
. OR, Lot Block .
e Subdivision 1651 200 18Yack rock
. City kakesida County _Flathead
" Elevation Accurscy: __ £107 __ 280" __t100°; 2001 205 iBrown rock
5. DRILLING METHOD - cabls, bored, 205] 270 [Black rock
\o o forward rotary, reverse rotary, jevd, | 1 ] — - O~ .
| L other (spucity) | 210} 275_|Brawn rock _ .~ _ .
§. WELL CONSTRUCTION AND COMPLETION 7751 325 (Black rock” ~ 0 T T T ‘
Size of | Size snd ]‘Ffm lTo Pertorations andlor
m foet) {foes) Screen
L T m-v; - ) )
T, I e O
b n7 0 [148'
Was casing left open snd? X_ Yo, No -
Was o packer or seal used? Yes, X No
if 50, what material
Was the well gravel packed? . Yes, __X_ No
Was the well grouted? —_— Yo, X No
To what depth?
Material wsed ill' grouting (use 50parate sheet if necwasary)
[ WOl et compietion: Files adupter __ 12. ORILLER'S CERTIFICATION
(if other, ”.:;, . OThet ]’his well was drilled under my jurisdiction and this report
Pump kersapower ~pamp tyee is true to the bett of my knewledge. .
Pump intske lovel fost below land surface .o .. D
Power (slectric, diessl, utc.) T AL
| 7. warenvever - o
o Statle waser lovel 186' fost hetow land surface P Goof Ty
. | Gowing, cessd-in . pei P
“ e Now through ineh pipe [ o 1 . ol
"l Controlledby: ___viive, ___mduesns, ____other | . 4,10 /Ry aTEY N
f.':‘ , * G other, speuity) e Sgnanse I Lisons - No
‘..

"2




L£=2
Led

3 OW 2 Revised 1969
SYATR PUELISHING CONPANY

oVEY STATE OF MONTANA
L0V "AoMINISTRATOR OF GROUNDWATER CODE
MONTANA WATER RESOURCES BOARD

NOTICE OF COMPLETION OF GROUNDWATER
APPROPRIATION BY MEANS OF WELL
) Developed after January 1, 1962

(Under Chapter 237 Montsna Session Laws, 1961, as amended)

029 26N 21w 12 DA FLATHEAD

DRILLER'S LOG

Indicate the character, color, thick-
ness of strata such as soil, clay, sand,

gravel,

shale, sandstone, etc. Show

depth at which water is found and
height to which water rises in well. )

Top of Ground‘ppmx' (Elev. sbove 1ca level) 29_9.5_'

. This form to be prepared by driller, and three copies 1o be filed From | Yo
,by the owner with the County Clerk and Recorder in the county in (Feet) | (Fest
whlch the well is located, last copy to be retained by driller. U 127 ux_mnmm,
Pleass answer all questions. If not applicable, so state, otherwise the Siay ¢ -bualdys
form may be returned. <’ »
BYOUN—§ PraAy OCK ==~
Owner™32 E & Ledh E. Clothier 1. 9= fel an_
A e L Far Administrator's Use MY ~UY "LTOWH YD
Box 53 ! rST—p2sy < .
Address . File . s fractores - —seans—betow—-
Lakeside, MT 59922 2 gpR T eRs S S TEpm
- 2686 gpmwr o382
4-26~69 325-B28—THrzTtUTEtIn U DTOWT
Date well started .................... GW Y . roCk T WITer. 20" ZMTCOTIl”
L 4-29~69 L¥eO oS ATk sldy TOCK
359 PUG T TFIECTUTO: vaN TOCK. Water
Type of well Dril]‘.cd . ; fp e ————— hnind
{Dug, drives, bocred o drilted) ryys 1 a
g & L°4 "1‘ wy AVeN
Equipment usad eercneetaanenan e st rane e s eeraran
(Chutn Jdrill, rorary or other)
Water Use: Domaestic K]  Municipal [0  Stock [ Irrigation [J
Industrial O]  Drainage [] Other (J* Garden/l;awn b
*Describe
USE: if used for irrigation, industrial, drainage .or cother. Explain,
state number of acres and location or other data (i.e. Lot, Block
and Addition). ........... e e b e seesmene st s ranes
) 552
ESTIMATED ANNUAL WITHDRAWAL o 5521000 gallons
?.‘,:?..‘.' :‘l'(::é: frise-} LI PERFORATIONS
Kind From Te
Skze (Feet) (Feat)
6" s/s" ’1"' P7l
De x XN O\N E
/4
N 13
Static water level .................ccenu... fr.*
Pumpﬂp water lovel . e
cesacadesccenleennnadeanaan L RSP PO goﬂom por mmun.
: ! measured .......minutes after pumping
w ! . began.
T X “Measured from ground h«& wnp =
: \:Vell d'y{lopod h:y ................... p ..... P
____________________ S or .. urs.
? Pow td:osei Pump. 1 HP
: : Romarks. (Gravel packing, cementing,
s packers, type of shutoff) ....................
NE | 12
...... e eV ereranges
T2 2 . %
INDICATE LOCATION OF WELL AND PLACE OF USE, IF POSSIBLE. -
EACH SMALL REPRESENTS 40 AGRES.
b .
)
Oriller's Signature --"wtn&m&-’rs;"om ;Mw\l\’““
Rt. 6, liwy. 93 South
Driller's Address ...... RATLSPOTT; ME " SPQOY - e o
s2 Show exact depth of botiom

- LICENSE NO....ccceornnnnnen.

My nfs Copq
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CODED WELL LOG REPORT

' ;Sta!o law requires that this form be filed by the water well driller within 60 days atter compl 005685
1. WELL OWNER 6. WATER LEVEL

Name _yim Tind Staticwaterlevel [ 132 | fest balow land surface

If flowing, closed-in pressure psi

+2. CURRENT MAILING AQDRESS gpm flow through inch pipe

Bax 1246 Controlled by: vaive, reducers, other
Jacksop, Wyoming 07 01 (it other, specity)

3. WELL LOCATION 7. WELL TEST DATA pump bailer other

(it other, specily) A ¢r
Pumping level below land surface:

o33 M.after = hrs. pumping[ o Jopm
ft. after hrs. pumping gpm

bl - 8. WAS WELL PLUGGED OR ABANDONEO? __ Yes y No
If yes, how?

9. DATE STARTED Lm2221981

DATE COMPLETED __ 5521981

5‘ 10. WELL 106

- « Depth (1) _
Frem To Formation
Q1. | A2' | Clay & Bouldars
H2r 1ot Clay & gravel)
g1' ]} 443 | Clay
143+ | 225! | Blue Rook
ME_ e MlE wSE W Swdon_sp | 5p50 [ okor | Brown Book  water
Township___ 26 N3 Range__ o1  JE/W :

County _Flathead
Lot Block
$uddivision
Well Elevation
Accuracy: £10'; =50°; =100°; ] RS
S e o= U Tace-
4.  DRILLING METHOO cabls, bared, I

X forward rotary, freverse rotary, jetted,
other (specity)

§.  WELL CONSTRUCTION AND COMPLETION

w nd m Te Perfecations and/w
rorgll -y | o .
Kind From Ts ¢
6" 6" 12" | 1601 | W (oot} (L) T
: 178 | agd.|Bg2. T RECEIVED — —
- 12 120" - | s1ots | 120* (240 -AYGH-B————
240
BGL.|{ BGL WONTANA— O NRC
Was Casing loft spen snd? L Yes No
Was & packer or seal used? Yos - Ne {use separaty shoet H necassary)
1f se, what material
Was the welt gravel pscked? Yes . Ne[ 11. ORILLER'S CERTIFICATION
Was the well greuted? Yos .. No This well was drilled under my jurisdiction and this report is
To what dopth? true lo the best of my knowledge.
Material used in grouting

: Well heod complgtion: mmmw

. 12ia.0heve grade__ Yoo other
s ,"(:'* + sposily)
: horsopower [ .o pemptype =
Pumg intekse fovel foot belew land surtace

Power (sloctric, dlesel, o<}

MONTANA DEPARTMENT OF NATURAL RESOURCES & Cﬂﬂitnlﬂﬂln NRc
38 SOUTH BWINOG MNELENA, MONTANA 2960

\ DEPARTMENT COPY WL. R7'92 ¢

A - R
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'"-: JAN

'. : fh EC™IVE Qe

STATE OF MONTANA

oDepartment of Natural Resources and Conservation

30 1978
- WELL LOG REPORT

"MONT DEPT. UF MATURAL
) Sﬂiwm &'Jﬁhimr%t this form be filed by the water well driller on any water well oc

e eompm cw o .

0,19-%1\/ AW DAB FLATHEAD

WHITE — DEPARTMENT
PINK — BUREAU

CANARY — WELL OWNER
GOLDENROD — DRILLER

1973 within sixty (60) days after completion of the w

‘Name ASA and Leah Clothier Address Box 53,

Lakeside, Montana 59922

2. WeLL LOCAT

ION:

. ‘County___Flathead sNW INE 3¢ SEi, Sec. 12 | Twp. 26  n-s, Rg. 2l
; I3. PROPOSED USE X _Domestic __ _ Stock Municipal ___ Industrial _ X Lawn and Garden
' Irrigation ____Other (2f other, specify)

il H LLED: Cable Bored 8, WELL L0G:

sl Forward Rotary Reverse Rotary Depth (ft.)
*_,',. Jetted __y Other (if other, specify) From To Formation
i Air _ o.ary 0 _2_ | Topsoil.
: 2 33 | Sand, Gravel, Cobblestones a
5. WELL CONSTRUCTIONg. To 57 Boulders mixed in Tan Silt.
Diameter of hole_g" inches. Depth {:. 33 42 | Tan Silt Sand mixed in Tan
Casing: X Steel Yy Plastic Concre:e Silt with some Gravel.
__ Threaded __y Welded ___ Other her (if other, 42 47 | Gray Silty Sand and Gravels.
specify) 47 72 | Hard Blue Rock.
Pipe Weight:Dia.: From: To: 12 74 | Soft Tan Rock.
1b/ft. 6 inches 1% feec feet _Z4 93 | Blue-Gray Rock.
: I 1k 1b/fe. ¥ inches *1% feet 300 Ofeet 93 94 | Soft Tan Rock.
lb/fc. inches feet feet 94 126 | Blye-Gray Rock.
, Was perforated pipe used? Yes X No| 126 128 | Soft Tan Rock.
Length of pipe perforated feet 128 143 | Blue Rock.
. Was casing left open end? X Yes No ! 143 144 ] Soft Tan Rock.
Was a well screen installed? __ Yes _YX No 144 223 1 Blue-Gray Rock.
* Material Dia. inches | 223 226 | Tan Rock.,
- (stainless steel, bronze, etc.) _226 242 | Blue-Gray Rock.
" Perforation type: ___slots __ _holes | 242 243 | Tap Rock,
Size set from feet to feet | 243 271 | Blue and Tan Rock in Thin
| . Size set from feet to feet Alternate lLayers,
' Size set from feet to feet 271 223 | Tan Rack.
Was a packer or seal used? ___Yes x No 213 280 | Blue-Grav BRock
1f so, what material ' (Continued) Page 1 of 2
f _ Well type: ___Straight screen __ Graveled ___m_(ﬂa_ﬁﬁr_g}__eeheet 1f necesgsary)
A+]i ! Was the well grouted? X Yes __ _No | 9. ES E ;.3
* ;'*:!V‘to what depth?_57 — “feet -—-MM‘;L‘-—I'QLL—"—'—"

Well head
12" above
vl - (If other,

. Material used in grouting__Pyddled Clay

kN Was the well disinfected?

completion: Pitless adapter

grade_X Other
spectfy)

If so, how

(5 DATE COMPLETED:
11. WAS WELL PLUGGED OR ABANDONED?

“December 29, 1977
___Yes X

X Yes __ _No

Pumpi

Pt

£87 et

ft.

el

KL

v m——

(If other, specify)
level below land surface:

. r"—wmn TEVEL:
, Static water level2f9 ft.below land surface
’ 1f flowing: closed-in pressure psi knowledge.
GPM flow through inch pipe
Controlled by: Valve Reducers
—Other, specify
(7. WELC TEST DATA:. _—_Pump __Batler __ Other

3050 Highway 93 South, Kalispell,

[iZ. DRILLER'S CERTIFICATON:
This well was drilled under my jurisdicti
and thiy report is true to the best of m

jiber rilling & Pump Compan #52
Dm'%'ur'a or Firm Name License M

MT 59

Addross

after
after_ |

hrs. pumping gpm
hrs. pumping____gpm

Uikt Oabonns  17/27
Sigme )atc':

Wi 1_1amiJs.bprne

—

Y S N




Con'T -

ASA aND Lean CLOTHIER
STATE WeLL LoG REPORT

PAGE 2 oF 2

280 - 284
284 - 299
299 - 318
318 - 341
341 - 344
344 - 349
349 - 351
351 - 356
356 - 358
358 - 485

486 - 526
526 -~ 528
528 - 531
531 - 534
234 - 524
624 - 626
626 - 630
630 - 638

SOFT TAN ROCK
BLUE~GRAY ROCK
SOFT TAN ROCK

TAN ANO BLUE ROCK
SOFT TAN ROCK
BLue RrOCKX

SOFT TAN ROCK

TAN ANO BLUE ROCK
SOFT TAN ROCK

TAN AND BLUE ROCK
SOME WATER, SEVEN
TAN AND BLUE ROCK
TaN ROCX

TAN AND BLUE ROCK
SOFT TAN ROCK

TAN AND BLUE ROCK
TAN AND BLUE ROCK
SOFT TAN ROCK

TAN AND BLUE ROCK

C-5

IN THIN ALTERNATE LAYERS

IN ALTERNATE LAYERS

IN THIN ALTERNATE LAYERS,
GALLONS PER MINUTE TOTAL,
IN THIN ALTERNATE LAYERS

FRACTURES AT 434 FeeT,

IN THIN ALTERNATE LAYERS

IN THIN ALTERNATE LAYERS :
WITH FRACTURES. TWENTY SIX GALLONS PER MINUTE TOTAL.

IN THIN ALTERNATE LAYERS




029 24N 2iW 12 DED

FORM No. D3 New 7-73 File No.
STATE OF MONTANA
Department of Natural Resources and Conservation  WHITE— DEPARTMENT

PINK — BUREAV
CANARY — WELL OWNER
C-D WE.L LOG REPORT GOLDENROD ~ DRILLER

State law requires that this form be filed by the water well driller on any water well c.m-

5Zeted bi him on _and after July 1, 1975 within sixzty (60) daye after completion of the well.
1.

‘Name LUCAS, Gerald Address__Box 128, Lakeside, Montana 59922
2. WElL LOCATION: c) ey riatheaa ;_SEY Swk,SE'c, See 12 , Twp._26 .N~S, Rg. 21 E-k
3. PROPOSED USE: Domestic Stock Municipal x _lIndustrial Lawn and Garden
Irrigation Other (if other, specify)
4. METHOD DRILLED: Cable Bored T8 WECTTOG: -
Forward Rotary Reverse Rotarv Depth (Ft.)
Jetted _X Other (if other, specify) _From To Formation
Air Rotary 0 1 Rlaclk dirt
1 [+ Brown rock & cravel mixed in
S. : tan siltv clav
Diameter of hole 8 inches. Depth_612 ft. 8 15 Light tan soft rock
Casing: _ X Steel Plastic Concrete 15 47 Green-gray rock
Threaded X Welded Other ({f other,| 47 107 Blue-gray rock
specify) 107 122 Soft Broken brown rock
Pipe Weight:Dia.: From: To: 122 133 | Hard blue rock
22.36 1b/ft.8 54ainches +2 fectg'y" fecet 133 147 Hard blue & soft brown rock in
17.02 1b/ft. 6 5/8inches_+2 feet]45'S'feet alternate lavers
10.79 1b/ft._S__ inchesl44'STeet 609 feet 147 203, xock
Was perfonted pipe used? _XYes _ No | 203 218 Hard blue & soft brown wrabl in
Length of pipe perforated 60 feet alternate layers
Was casing left open end? X Yes _ No|{ 218 283 Blue-gray rock
Was a well screen installed? __ Yes x No | 283 309 Hard gray rock
Material Dia. inches | 309 332 Soft tan & white rogk
(atainless steel, bronse, etc.) 332 351 |Broken blue-gray rock.
Perforation type: ___slots __ holes | 351 359 §fit_brown rock
12 Size % x4" sert from 509 feet to 529 feet { 359 375 —gray_rack
12 Size % x 4"set from 549 feer to 569 feet | 375 3719
22 Size & x 4"set from 589 feet to 609 fecet | 379 452 Hard blue-gqrav rock, Water,
Was a packer or seal used? ___Yes x No 74 gpm total,
If so, what material CONTINUED ON BAGK
Well type: ___ Straight screen —_Graveled | (Usc_cenaratle sheet if nicessarv)
Was the well grouted? X _Yes __No [9. DATE STARTED:
To what depth? Ten Feet feet Apxil 22, 1974
Material used in grouting_Puddled Clay 10. DATE COMPLETED:  yay 3, 1974
Well head comple~'on: Pitless adapter
12" above grad £ _ Other 11. WAS WELL PLU BANDONED? __ Yes X No
(If other, specify) I1f so, how
Was the well disinfected? X Yes No
T {12 DRILLCER'T CERTIFICATION:
6. WATER LEVEL: This well was drilled under my jurisdiction
Static water level 314 ft.below land surface and this report is true to the best of wmy
If flowing: closed-in pressure psi knowledge.
GPM flow through inch pipe
Controlled by: Valve Reducers LIBERTY DRILLING CoO. 52
Other, spectfy Driller's or Firm Name License No.
7. WELL TEST DATA: _ Pump —__Bailer X_ Other 5950 Hwy. 93 South, Kalispell, MT 59901
(If other, specify)_Air Lift Pump | AdZ; N\
Pumping level below land surface:
‘st,__439 ft. after__8  hrs. pumping_75 gpm .
{ —_— fr. after____ hrs. pumping_ _____ gpm y William F. Osborne,
Quner

‘!
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C-7

{Continued from Front)

452
544
8§52
569

583

544
552
569
583

612

Blue-gray and tan rock in thin alternate layers,
Water in cracks and seams, Total 45 gpm,

Soft tan rock

Hard blue=gray rock

Blue-gray and tan rock in thin alternate layers.
Water, total, 60 gpm,

Practured gray rock, Water, total 75 gpm.

“‘L“
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- awa m e APDIOYed SIOCK Porm—Sisie Publishing Co., Helesa, } v <
File Noworemrecn &= L T...26M...R. uu*’/.;’ ........
'DUPLIOATE e County..Flathead. ... -
. Loo eV STATE OF MONTANA
.~ - AD TOR OF GROUNDWATER CODE
| Top of Ground o /57_OFFICE OF STATE ENGINEER
- ‘A QX :‘ 3 YT
(Elav. sbovs soa leve2pe5.Snr Nof' ce of Completion of Groundwater
= bormations Log: Appropriation by Means of Well
: 0 - 1% pine sand. DEVELOPED AFTER JANUARY 1, 1062
- - 1%= 14 Tan clay & (Under Chapter 237, Montana Scssion Laws, 1961)
gravels, Jim C. &

14 - 15% Blue Owner.Wynona.Me..Burdick.......Addreagakeside o Hontan.

[ boulder.
L :g“: ;3 g::yct:" Driller.L iberty. Drilling Gov-AddraamMissoulay-Montana-
B 57 - 39 ‘f‘::l‘:o:;fk. Date of Notice of appropriation of groundwatcr..Xone..Lilad. ..
59 - 77% Gray to Date well started.. 4/29/69.....cnn.e. Date completed...§ L2469 venece..
. 5 green rock,
- -7 Tan & brown f well.prilled. ..o [apuipment  usec
—_ rock. y(xl’)?:z? Dr‘i'veen. l?ofadlor :xﬁled) A(cm.m drill, rof in oF ot \e‘;)“'y ‘Rig
78 - 114 Gray to greenyyuicr use: Domestic €] Municipal O Stock (] Irrigationsf]
- 14 11 rock. Industrial {J  Drainage OJ Other (O
— - 7 Tan & brown Indicate on the diagram the character and thickness of the different strat

rocke

met with in drilling, such as sail, clay, shale, gravel, rock or sand, cte. Shov
— 17 - 126 Gray rock. depth at which water is encountered thickness and character of water.-bearin:
26 - 127 Tan & brown strata and height to which the water rises in the well.

rock. 7 GPM _—_—

- B IUE v TER | R | | e [ o
- L) H .
- 51 « 160 Gray rocke.
| en 6 5/8"
oD x %" +2 4otign NONE

Water rises in the well
- 109 fset from surface,

Diascharge in gal. per min. of flowing we!

[ N Static Water Level for non-flowing wel
~ :  E 5 X3 7 I— feet
= b . Shut-in Pressure for Flowing Wellygnwg--
- ' Pumping Water Level..o.... 5w ..fee
| w : PR L —— gal. per minute.

------------- i --e- Noa-flowing
/ How TestedAdae It £4-- Pump- .

Length of Te"""‘rwo'“hourn
Remarks: (Gravel packing, ccmenting, pack

era, type of shutoff)pll..water enter

I‘T‘ndnmto locn&n o v.cll ki ing well from cracks. and. ses
place of use, if possible, Bach in the rock below 127 feet,
small square represents 40 Wellm-ifr-this-ares cmr -be-de
acres. panded. upon to.praduce..clear
sand free wvater yoar after
year--as.leng -as-they -are -not-overpunped; Lseyy-th

LR L L

L should _ba. punped at rates not An. (eRamasoefovZ@e tidc
RECS? tmn?dt f&hﬁri&ﬂﬁ\&.g\dﬁﬂﬁ:ﬂ?ﬁ’ﬂm\ﬁ{ ot%’ne’qt‘ﬁﬂmf stat:
- :\_um)bcr of acres and loention or other data (i.e.: Lot, Block and Addi
ion).
Khow oxact depth of bottom.
Bottom of well 160¢
This form to be prepared by driller, and thyes copies te be filed by the owner with the Drﬂloﬂiﬁeo

County Clork and Reserder in the eounty in which the well is loeated, tissue copy to be

Number
retained by driller. W § 6; \
: !“l-n ssswer all questions. If st applicable, so mate, otherwise the form will be m&ﬁﬂm~ N e W

" setarned. Driller's Signature
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County ﬂ "wj ‘«r&-

STATE OF MONTANA
ADMINISTRATOR OF GROUNDWATER CODE
OFFICE OF STATE ENGINEER

Notice of Completion of Groundwater
Appropriation by Means of Well

(Under Chapter 237, Montana Session Laws, 1961)

Owneﬁ;( A /L/x,m.(,ww Md,e..g% A -
Drille%""W% dm..74’ & ?'( -4 71 &#

{

Type of well. L M . Equipment Used. / h’
(*ug, driven, bored or (Churn, drill, rotary or
drilled) other)
Water Use: Domestied] Municipal J Other O Irrigation (]

Industrial Drainage O Stock O

“&3 Indicate on the diagram the character and thickness of the different
struta met with in drilling, such as soil, clay, shale, gravel, rock or sand, ete.
Show depth at which water is cncountered, thickness and character of water-
bearing strata and height to which water rises in the well.

Siae of Slre and From To
Driiled Welght of (Foet) (Foet) PERFORATIONS

Kind From Te

7 110& 2 ;ﬂ :t‘: *#’ Stee (Post) (Fost)

. i __ EZ0

Static Water Level for non-flowing Well .. . ...feet,

Shut-in P'ressure for Flowing Well....... . ..

Discharge in gal. per min. of flowing well................

- 1
How 'l‘(-smd.,‘ . e e Length o of Test, L IS

Remarks: (Gravel packing, cementing, packers, type of shutoff, loca-
tion of place of use of groundwater if not at well, and any
other similar pertinent information, including number of

neres ircigated, if ased for irrigation).... ...

= lndluu lmuon of well nnd
place of use, ¥ possible. Each

4 — ?&qm peesents 10 acres.
._ Show uﬁ of bottom.

Driller's License Number

Hersgar e s es 7‘

,'"'l'hh form to be prepared by dﬂllcr, and three copies to be filed by the owner with the County Clerk and Recorder
in the county in which the well is located.

Please answer all questions. If not applicable, so state, othcrwise the form will be returned.

4 Original to the County Clerk and Recorder; duplicate to the State Engineer; Triplicate to the Montana Buresu of
! Mines and Geology snd Quadruolicate lor the Avorooriator.

Y T
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029 20N 21w 3 9@ Flaaneod
Sorm Ne. §03.{Rev. 7778) STATE OF MONTANA File Ne.
RECEIVED Department of Natural Resources and Conssrvation i ’
JUL. 11 1978 WELL LOG REPORT p .
- : Gold-Driller
ONT, DEPT, of NATUSAL )
%g QRS AR (B fiYem be filed by the water well dritier within 60 days after completion of the well, and Form 402, Notice
o] Completion of Groundwater Devetupment, be filed by the well owner within 60 days after the water has been put to beneficial use.
1. WELL OWNER 2. CURRENT MAILING ADDRESS
Nams Scott Rumsey ) Box 395
~lakeside, Montana S9922
3. PROPOSED USE X ___domestic (includes lawn and garden); stock; municipal; industrisl;
irtigation; other {specify)
4, WELL LOCATION 8, WELL TEST DATA pump bailer _X other
(if other, specify) Air Lifr Pump
Pumping leval below land surface:
est., 174 ftafter_5 _ hrs.pumping __12 gum
ft. after hrs. pumping wom
NW NE
X 9. WASWELLPLUGGED OR ABANDONED? ___ Yes_X_ No
- 1f yes, how?
10. OATE STARTED 12-27-76
DATE COMPLETED 12-30-76
11. WELLLOG
sw SE Depth (ft.)
To —Farmation___
et 0 1 :
1 7 Gravelly cobblestones & boulders
embedded in_tan silty cla
% %_SE A____NW'% Section __13 1 9 I
T. 26 R. 21 9 | 32" |silty clay with ephedded gravelg |
N w & bhanlders:
0R, Lot Block 12 1 4% rock
Subdivision 451104 : rs
City ___Lakewide County _Flathead 104 1120 |8oft nr
Elevation Accuracy: ___ £107; __ £50°; __£100"; af hlue rack
120 1156 i i
S. DRILLING METHOO " cable, bored, rack, seep of water
forward rotary, ____ reverss rotary, ____ jetted, cq _hrown rock with thin seams |
x -t lspecify) _Air Rotarv blue xock, seep of water . ]
159 1184 e_rock, 4 Gallons Per |
8. WELL CONSTRUCTION AND COMPLETION Minute Water
Size of | Size snet From To Perforations ________ andl/or 18 Q3
ol ergs 4130 (faeth  |lfoot)  {c/roun w red clay seams betwee '
 Kind Fram  [Te & 203°', 6 Gallons Per Minute Tatall
12* § 22.36 1bs) #2' 27 Size (toes) tfeet) 291 1209 rack
: 209 1245 :
§‘§ /gf x 10 Gallons Per Minute Total Water
8" |sch. 260 | 15' |247°' |siots !187' | 227° 24.5 247__|Soft tap rock, 12 Gallons Per
6" PVC 3/16" Minyte Total Watex
4!' " gp— —— ———
L NQ
on_item 4 is all that was for- |
Wascasing leftopenend? X VYes, No
Wasapackerorsesl used? ____ Ym, No i i on
1t 30, what materist our ¢ ted ¢
Was e well gravel packed? Yes, No this “well log report" be fur-
Was oo well grouted? X Ve, No nished with the awajlable in- |
To what depth? 27° ion
Material used in grouting __Cement Grout {use saparste sheet if necomery)
Woll haed completien: Pitless adapter 12. ORILLER'S CERTIFICATION
12in, sbove grade , othes This weil was drilled under my jurisdiction and this report
if other, specity) is trus to the best of my knowledge.
Pump horsepowsr Lpumptype July 15, 1978
Pump intake level fest below land surface Dste
Power (slectrie, diessl, ot2.) Liberty Drilling Company
Fiom Nane
7. WATER LEVEL 3850 Highway 93 South
Static weter level 62 fest betow land surface Kalispell, MT. 59901
1f Rowing, clessd-in pressure psi [
wom flow through inch pipe Lo
Controfled by: ____valve, _____reducers, ______ other s AL 52
(if other, specity) — Sigratrs Leen < Mo




“ ¥ o 029 Z‘N 20W 18 FLarntan C-11

'C‘s.....’ No. 603 (A, 7/78) STATE OF MONTANA Fite No.

u © Department of Natursi Resources and Conservation White-Department =

PR Yellow-Department | \()

Lo W WELL LOG REPORT Pink-Well Owner
Gold-Driller

Sm.c law requires that this form be filed by the water well driller within 60 days after completion of the well, and Form 602, Notice

“of Compktlon of Groundwater Development, be filed by the well owner within 60 days after the water has been put to beneficial use.

imigation; ______ other (mufv)

. J, WELL OWNER . \ 2. CURRENT MAILING ADDRESS
.. Neme Paul H, or Maraareh i, Lo
- Lakeside, ! 59322
3. PROPOSED USE > domestic (includes lawn and garden); stock; municipsl; industrial;

4. WELL LOCATION

8. WELL TEST DATA pump

bailer __*° other

(if othar, specify) Al
Pumping level below land sutface:
: 16O  re ofter hrs. pumping 10 9pm
— ftafter hes.pumping ________ gpm
NW NE
. 9. WASWELLPLUGGED OR ABANDONED?____Yes_3_ No
- if yes, how?
+:8 — 10. DATE STARTED 26w 1077
' DATE COMPLETED __ ..o (o~ 777
1. WELLLOG
SW SE Depth {ft)
To F i
£ 1 .f;ravr:Im:‘ -..Ta)
l 4 | Ponlcéer
4 75 | Gravel, Ciay, dculdars
% ‘ASnnonJF 751 65] clav
T. 0 g5 290 | Black fand, Gravel, Vater
ﬁ E Eorf> (2 <o)
OR, I.ot 90 | 190 | Oranqge & Yellow Clay
Subdivision 190 | 200 | Broun Clay & Sand
. City Couniy I'lnfhn'\d 200 2301 kock
; Elevation ______ Accurscy: __ 10 __+50%; __£100"; | 220 | 245 | Rock i ractures & Watar
| 5. omiLLING METHOD cable, bore, o drive Sho.
forward rotary, reverse rotary, ___ jetted,
— other pecity) ) o
6. WELL CONSTRUCTION AND COMPLETION
Jsize of | Size one "v:; "1'-’ P and/or
hole | of casing " [seroen
Kind From Te
Size (taet) (teat)
6" [6-5/8"
173 o] 1¢n
S-1/2"
Ao e ee 2| ol
' Was casing left open end? Yes, No
X Was o paciior or sool used?  _ Yes, No
If s0, what material
Waes the well gravel packed? Yes, No
4 'ﬁnllﬂ'uoﬂ ¥ Ya, No
To whet depth? 20 .
Matorial usod in grouting viv: ‘ fuse seperate theet if necsasary)
"‘:;:.‘M“""M“‘" Pitiess adopter = 12, DRILLER'S CERTIFICATION
\ ) (1 ether, spacify) o l'hnmlz:lvilﬁ'nad:tmyiumﬁcuonmd this report
I 4 is true to the best o nowled
{ Pume pemptype____ ™ "
’ Pump intoks lovel foat below land surtace 7 Oute
1 Pewer (alestri, s, et ( fl’f / Cebpint 2 s
RS Licenss No.
i |- 1. WATER LEVEL 4
Pl OSudewewriewl ___ 57 feet below lend srtace BILLUMYER' S, [LC-
;:., i Rowing, closed-in proessure pi ﬂvn:)-n
Pl e (P flOw through inch pips 2197 Third Avewn Laot
t L Contrelled by: ____ vaive, X other Kalispoll, .0 59501
L 01 sther, sposily) Addren
§

'{a)
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TRIPLICATE \

s 4 nunlnlv‘/
(s

1.8 .b.N....R .......... AW

County....z /W—' N

STATE OF MOMTANA
X\ISTRATOR OF GROUNDWATER CODE
OFFICE OF STATE ENGINEER

.Nn

LI L

LI

Top of Ground
e of Completion of Groundwater

(Elev. nbove sea level.2~ /57 - )
A oty S {0 Appropriation by Means of Well
/ (Under Chapter 237, Montana Session Laws, 1961)
Do ] Ay ~’/ J
W , Cr Owner \( /. d .'A.e ‘/ 5 _&\w ddress... ).Lﬁ
1o 12 R RVAPY PR ’ .,'; :
!/ / ’!/'// Driller = Fenat /’ A X “Address. . 7t . '/ -,
H 2 ’l
/j&‘”f‘ Datc of Notice of Appropriation of Groundwater ..
y e },/ Date well startcd/'}z&""‘ // S Date Completed/ ""' 2 0/
y (4 P -
- Type of well. /V/"VZ""J . Equipment Used .. Vowias f.?."‘.‘?; - ~
. " :
L s (dug, driven, bored or (Churn, drill, rotar) or!
/j v dn’iv other)
Water Use: Domestic 24 Municipal O Stock (3 Irrigation [
. Industrial O Drainage O Other [
( - E / e’  “Z1Indicate on the diagram the character and thickness of the differen
~ strata met with in drilling, such as soil, clay, shale, gravel, rock or sanc
. cte. Show depth at which water is encountered, thickness and character o
‘4‘/" water-bearing strata and height to which the water rises in the well.

ﬁj,féa-&'ai — T ~

of Weight of (Peet) (Feet) PERFORATIONS o
/L T Drilied Casing Kind From To

20 nele 4 3 3N ’2 / 7‘ Size (Feet) (Feet)
UZ’( o o

oy
N Static Water Level for non-flowing Well........ el o fec

et Shut-in Pressure for Flowing Well ..
1
[}

g o Pumping Water Level.. /3' o... feet at... _,Z 0 ..gal. per minut

Remarks: (Gravel packing, cementing, packers, type of shutotf, loca
. tion of place of use of groundwater if not at well, and an
! other similar pertinent information, including number ¢

acres irrigated, if used for irrigation) ... ..

Indicate location of well and T e e
place of use, if possible. Each
small square represents 10 acres.

43544,

Show exaet depth of hottem. Y

Driller's License Numnber

//3.4444_/456/4%

Driller's Signature

This form to be prepared by driller, and three copies to he filed by the owner with the County Clerk and Re-
corder in the county in which the well is located.

Please answer all questions. If not applicable, so state, otherwise the form will be returned.

Original to the County Clerk and Receorder; duplicate to the State Engineer; Triplicate to the Schoo! of Mines
and Quadruplicate for the Appropriator,
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- st
County ?Z/ A é

STATE OF MONTANA
ADMINISTRATOR OF GROUNDWATER OODE
OFYICE OF STATE ENGINEER

|

L L

]

Notice of Completion of Groundwater
» Appropriation by Means of Well

(Under Chapter 237, Montana Session Laws, 1961)

' {/% ,;T— .Addrcu)énéﬂ—a t(/ )Cf-w- .
il Addreskon Covvrleia Tl >l<-n:f
e “Date of Notice of Appropriation of crounxxwmer)cc-«r‘-.... /79&4(
.[7417262 f"ll A LAA"* ‘( Date well startedC0L 27/4471%1(» Completnzl (Ch 227963
a Type of we@ ....... ‘y— ....................... Equipment Usetf‘- Auwv:./tzuﬂ

(dug, driven, bored or {Churn, drill, rotary or

m‘{tl 24/ J,( -.\«-/é “‘{ drilled) other)

Water Use: Domestic Municipal (O Other O Irrigation
Industrial (J Drainage [J Stock O

C-FS—w 4 M#kt i Gyt e €
STAL TN 4T N Y
TPl bl fe” o

ey

*ﬁ- 14%\'\'%@“'{/‘ te lfprlllc

vand-- =

&1 Indicate on the diagram the character and thickness of the different

274? 3 (/ f$ v //:L ,4\.--« strata met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc.

Show depth at which water is encountered, thickoness and character of water.
bearing strata and height to which water rises in the well.
/
3 m/( sl —— o
£ : i .vf_, ‘U“ZL W 50 - Drited Welght of (eet) (Fort) FERFORATIONS
Hole Cosing Kind Frem Te

Tl 5 | 7ee | €274 B R
7;%7&? SIS 27? o oot

Ju» /F?‘i

-~
N Static Water Level for non-flowing Well................... DG feet.

Shut-in Pressure for Flowing Well o /f//l"\-
Pumping Water chcl?( ...feet at.. QZ .. ....gal. per minute.

Discharge in gnl per min. of flowing well.)..!:.‘.’.‘::‘.'.. ""‘""v—' ..........
Length of Test...2) L""‘°

How Tested

Remarks: (Gravel packing, cementing, packers, type of shutoff, loca-
tion of place of use of groundwater if not at well, and any
other similar pertinent information, including number of

.....

acres irrigated, if used for irrigation)........ooccoeeiiiiiinns

lndiu loution o! well and

place ‘of use, if possible. Each éd ‘\Jflj ?q_ .—L»—OZ M‘-"‘—lé'f-)‘-’

small square represents 10 acres.

. This form to be prepared by driller, and three copies to be filed by the owner with the

'!" in the eounty in which the well is located.

St
~:{| - Please snswer all questions. If not applicable, so state, otherwise the form will be returned.
g;” Original te the County Clerk and Recorder; duplicate to the State Engineer; Triplicate to the Montana Buresu of

+' Mines sud Geology and Quadrupliests for the Appropriator.

029 2N 20W 18 BA FLi Wgaw T
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AT TS S(lﬂ I1SERE FLhince. Q*) 1‘

STATE OF MONTANA

) TS . (T —— County... Flathead

DUPLICATE . ADMINISTRATOR OF GROUNDWATER CODE
OFFICE OF STATE ENGINEER
" 'l'op of Ground Approx R ——
B (Flev. above sea level. 3050" ) Notice of Complelion of Groundwater
= Formations Log: Appropriation by Means of Well
B (Under Chapter 237, Montana Session Laws, 1961)
L 0 - 235 g};clal W uu;ﬂm R. and Paloma Day; Willlam and Murlel Day;
o on 1 M

— 235-258 Dirty gray owncBeorge g.%nfo&a.‘.?sa.mxaress...Lakealde. Montana
L rock, .

258-260 Tan and brown réeiler. leerty Drilling Co.  address. Missoula, Montana
— Water,
_ 260-285 Dirty gray rock,Datc of Notice of Appropriation of Groundwater None filed
== Date well started.}1/12/68 _ pate Completed. ... 11/13/88
- Type of well. Drilled = Equipment Used.Alr Rotary Rig
- (dug, driven, bored or (Churn, drill, rotary or

drilled) other)

_ Water Use: Domestic Municipal O Stock O Irrigation
- Industrial [) Drainage [J Other [

=% Indicate on the diagram the character and thickness of the differes
strata met with in drilling, such as soil, clay, shale, gravel, rock or san:
ctc. Show depth at which water is encountered, thickness and character ¢
water-hearing strata and height to which the water rises in the well.

f— ! .-
- } Sl - R P T el ) = T T = ST ETITIT T IR TS

A Size Size and nom To
TR O A Welght of (Fret) (Feety | _ PKRFORATIONS
— Drilled Casing Kind From | o
Hole Size (Feety (Feet)
— 6" 8 5/8 OD t
- glsa;er r‘isu in the well x3/16 .oty 227 |
_ eet from su .
fhce 6 5/8 OD |
- x1/4 +1 2317 l\ONE‘
= Nwi Static Water Level for non-flowing Well..... 75 . fec
— e 3 ' __E,__ é._ Shut-in Pressure for Flowing Well Non=f
- . : P
| , -""'f' - Pumping Water Level.180 . feet at.....sp... . gal. per minut
- - i 1 R ' . Discharge in gal, per min. of flowing well . Non=flowing. .
- ! ; ........ ._....-3..-. How Tested. ... AU LAt PumiLength of Test. 24 hours.
] [
' ] ]
B i " “he Remarks: (Gravel packing, cementing, packers, type of shutoff, loc
— U - -t tion of place of use of groundwater if not at well, and ar
_ Vo ! other similar pertinent information, including number
= NW * acres irrigated, if used for irrigation)All water enterl
NW 8. T28NR20W
B B WY Sacd . TREN 2 .well from cracks and seams {n the rock below 2!
- Indicate location of well and
place of use, {f possible. Each
N small square represents 10 acres. feet, Wells in this ares can be depended upon t

produce clear sand free wateryyear after year as lon;
- as they are not overpumped, i. 6., they should be

Sh t depth of bottom. pumped at rates not in excess of 30 to 753 per cent. of
ow exact Copth o on the tested capacity of the . . No, 82 .
Bottom of hole 265' aquifer. Driller's’ License Nu l{e
M Wi\, &\- -
riller's Sngnmure

This form to be prepared by driller, and three copies to be filed by the owner with the County Clerk and Re-
corder in the county in which the well is located.

Please answer sll questions. If not applicable, so slate, otherwise the form will be returned.

Original to the County Clerk and Reccorder; duplicate to the State Engincer; Triplicate to the Sche | of Mines
and Quadruplicsre for the Appropriator.
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m.No.eo:s on& el fﬁw C<Calbsy 7 A
Q0. 029 WELL LOG REPORT

>y ‘
te /dw hq}iires that this form be tiled by the water well driller within

For

p— AU

FLATHERD

60 days alter completion ol the well.

1. WELL OWNER 6. WATER LEVEL
Name Clyde Fauley Static water lovel feet below fand surface
L I tiowing, closad-in pressure psi
2. CURRENT.MAILING ADDRESS —  g9pm tiow through inch pipe
. Box 156 Controtied by: valve, reducers, other
st Cla ont, 59936 (it other, specity)
3.  WELL LOCATION 7. WELL TEST DATA pump bailer other
{it other, specity) air
* Pumping lavel below land surlacs:
L0 _ f. ater _ 3 hes. pumping[_ 12 Jgpm
i, alter hrs. pumping gpm
s N 8. WAS WELL PLUGGED OR ABANDONED? ___ Yes _ X No
X 1t yos, how? :
9. DATE STARTED 12/26/81/
DATECOMPLETED _*1/15/82
10. WELL LOG
" s Oepth (It}
From To Formation
0 top scil
N 2 | 60 _clay & gravel
80 150 ¢lay & boulders
150) 250 btrown g¢lay & pravel
NW Ve_ SW Y _ NW % Ssction 18 250 1 brown clay
Township__ 26 N N/§ dange__ 20 P\ JE/W|_ 343] 360 fractured rock & water
County
lot__6ITRIG  Biock
Subdivision
Well Elgvation
Accuracy: =10"; =50, +100°;
4. DRILLING METHOD _cabis. __ _bored,
X forward rotary, reverse rolary. ___  jetted,
other (specity}
$.  WELL CONSTRUCTION AND COMPLETION
8"&;.0"! Size a8 F'ua l'o Pufecations .~ and/x
o :w“::" toot) |{toot) | seronn
& 9“ :ll:d Frem Te
1 .Oib 0 {toet) {loot)
c 33
Wss casing left open end? X Yos No
Was 8 packar or seal used? Yes Ne (use saparate sheet il necessary)
If so, what material
Was the well gravel packed? Yes Ne| 11. ORILLER'S CERTIFICATION
Was the well greutsd? X _ Yes No This weil was drilled under my jurisdiction and this report is
To what dopth? 25 trye {0 the best of my knowledgs.
Msterial ysed in greuting clay slurry 2/9/82
Well heatd compistion: Pitless iﬂapm Oate
+ 1210, 2beve grade . other Stinger Drilling
(W other, specily) Fiem Name
Pump hersepowst (7 77, 1. pump typs
Pump intake level lest below land surlace m’""!‘; P
Power (slectric, diesel, eic.)___ =7/, . To ;¢ /¢ L
. Sighature

MONTANA OLPARTMENT OF NATURAL RESOURCES & CONSERVATIO
3B SOUTH BWING

HELENA, MONTANA 89601

"~ DNRC

DEPARTMENT COPY .
Well owner must complete Form 602 on reverse side. wL. 8257
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County.flathead. .ol

£L0G STATE OF MONTANA
R ADMINISTRATOR OF GROUNDWATER CODE
Top' of Ground Approx STATE WATER CONSERVATION BOARD
5 1 (Elev. above ses 1ever 3050, f5.... Notice of Completion of Groundwater
Foriations 1o Appropriation by Means of Well

r : DEVELOPED AFTER JANUARY 1, 1062

— 2(23 - ig 2'0{ ; . (Undler Chapter 237 Montana Session Laws, 1961, as amended)

| - ™a stone

| 40 ” 2:: iiay;'d Owner...Dorothy Rodfield Address. Lakeside, Montang

- v ;
1 stay, SOme  Iiller..Liberty Drilling Co. . address Missoula, Montana
. L]
- ;g : gg g?:‘y’ g:g' Date of Notice of appropriation of groundwater.NOne filed,
| 58 59 ::‘?_}"pgz"“‘ Date well started.3/22./69 Date completed..8/29/63._ ...
- *
- 59 - 61 Quarts t weil..Dcilled....... %
| 61 72 timestone. ™™ VG Rt et
! 72 = 105 R:: x‘"':' L) Water use: Domestic £ Municipal O Stock [J Irrigation 3
[ 205 - 120 o n;ime;:one Industrial 0 Drainage O3 Other O
e hard layers. Indicate on the diagram the character and thickness of the different strats
120 - 130 Hard packed met with in drilling, such as soil, clay, shale, gravel, rock or sand, eto. Show

- . depth at which water is eneo\mteted, unekneu and character of wner-burin'

| g;’ :;':n:“d strata and height to which the water rises in the well.

- vater. PERFORATIONS

130 =« 150 Limestone 7oy w— T~

- and claye. [ @eo) [ )

L 130 =« 205 Gravel and

- vater. .

N|[ONE o
L= Casing ' is perforated o
) 48 to 54 ft., 120 to v
- 130 ft.y 150 ta 165 £t
Nota: O - 205 ft. ' AN BTN i}

— :ri::ad by unknouw i Statiq Water Level for non-flowing wel

— riller, ' rrreene 8060 Leet

— 205 - 240 vellaw clay : - B¥ufa Pressure for Flowing Weil.Non=f..

F— with gravel K Pumping Water Level 140 fee
mixed 1n, ) {

— 1260 - 263 crave! ime w ———te 8t Bhn gal. per minute, ‘

| bedded ia H Dhelurge in gal. per min. of ﬂowh; wel

— 1a6s 265 gqllov cl:y. ------ RGN o denenan NQ.’.‘...ﬂ.QU...UQ....

- cown asn \

» ana gravel 5 How Tested..Alr.Lift Pump.. St
with gome . Length of Test...2. .NUS. _
ruo! l:uielay Remarks: (Gravel packing, cementing, pack-

e : 1) e All water enterin

| Silty weter, SE.MiSee 18 T.26NT20M, 7% 7Ps of shutolf).ooo MAEE SALRLADS

_ 265 - 276 Orown and Indieate location of well and Y&!...2S.cOMING througn cracks a

» yellow cla place of use, If possible. Each Se€ams in the rock below 295 feet.
with graveg amall square represents 40 Wells in th be d d d

_ e in L acres. ells in the area can epended

| 1276 - 289 Broe eng’  -4mon.to.reduse. S1ear. sand. free water. xear. after. year. a3

g - yetlow focke ... . (Continue on reverse side)
Seeps of uaz-n used for irrigation, industrial, drainage or other. Explain! siate
F- 289 293 ::‘::;l‘s 3 l:lum)bcr of scres and loeation or other dhts (i e.: Lot, Block lndlAddl
A - ve on
293 = 297 a’ﬂ"- 5 Approximately 1 1/3 acres. . 1
- - roken blue ; T
hold, gqarden & lawn (3 fami” .es S
| | Snow A ‘.”r“ ‘Brtom. Household, qarde { ) . -
n ..} Bottom of well 299 ™
52 -
nbhmn‘byd!mn and three soples to be filed by the owner with the
ma;t-cmm eounty In which the well is located, tissue copy to be Driller's License N"Cf Ii;l’
" 1
sll questions. If mot applicable, so state, otherwise the form will be

. .’llll. .LU\M
ht-nd. ' Drmcr’l Signature.
: .. M&

e
164

02.9 26N 20W 18 8DA ru.'mem (VK/ 14
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STATE of MONTENA
COUNTY OF mmupf §s
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and yellow
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Hard gray
rock.

Water rises in well
29'6" from surface.

long as they are not overpumped, i.e., they should be pumped at
rates not in excess of 70 to 80 percent of the tested capacity of
the aquifer
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029 26M20% 18 - . .. AD
Sw ¢ C-18 T \_‘\é R oz D

AL ,
County....?..Z( 721 Caé_ '\U
STATE OF MONTANA

ADMINISTRATOR OF GROUNDWATER CODE
OFFICE OF BTATE ENGINEER

laration of Vested Groundwater Rights
(Under Chapter 237, Montana Session Laws, 1961)

(Town)

(Address)

.Btate of..../
have cppropruted groundwnter Accordmg to the Montana laws in effect prlor to January 1, 1962 as follows:

I : : 2. The bcnefxclzl use on whlcg the claim is bued/ LJ&’M

: . Date or approximate date of earliest beneflcul use; and how con-
----§—~ tinuous the use has been...... . ’ A ? .f\S’

. : 4. The amount of groundwater claimed (in miner’s inches or gallona
.—ee —:—E----'i—- per minute)............ J <. % ...............................................................

N 5. If used for irrigation, give the acreage and deacription of the lands
s \1 \/ .'\\ to which water has been applied and name of the gwner thereof

N.Wé ........ See. JS’ T. "z&’ RJ\a % g&%&u?«@w-& ... (A< é' ...

-L- Kottt R.. L.
Indicate point of appropriation A'“/ w ? -

bl
ﬁ'ﬁn m ::ul‘:e'regrezm 1eo 6. The means of withdrawing such water from the groun z and the

acres. location of each well or other means of _withdrawal...

7. The date of commenceme t an eompletlo o! t 0 tructlon of thg well wells, or other orks for with. ,
drawal of groundwater.... d&ﬂ- / }««r\.& d,:»ks—’alf«& Prexrs o ] T3Y

8. The depth of water table.... =% €. ¢ t' ...................

9. So far as it may be available, the type, size and d of neh well he general spec ications of any other
; : X, ’2& N Lol SN

works for the wuhdn al o ¢roundwntcr ........... Aot
Lo & e W w e Es s
KV AT S ‘1&'2 ot K 774

10. The estimated amount of groundwater withdrawn each year........... é Q (‘1, Qo o aé

11, The log of formations eneountered in the ?nllmg of each ",;l it, ayailable.Q:m.dsX.... Q'% 2R fa. At
200y . Qn* ‘1 ;/m.:_s. Blaya ::.-—«‘&.7 6.4 ‘_Keo.tu 5% a Renadl afF
........... . ,/4

hua: a.fé ) /28!
./U*& L sna! IJuC ot Q.Q;? ..... £ 7
Koo el a
12. Such other informatfon o! s simil na ure as may be uscful in carrying out the policy of this aet, including
reference to book and page of any county record...... ..ot

”mnph to be filed by the owner with the County Clerk and Recorder of the county in which the well is

'..
y .

L] Phu'o anawer all questions. If not applieable, so state, otherwise the form will be returned.

’l ; to the County Clerk and Recorder; duplicate to the State Engineer; Tripliuu to the Montana Bureau
M and Geolory. and Quadruplicate for the Appropriator.
E,‘A

...pr'...
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. EaRM Fp. 605 New 7 = File No.
2 N oy ATE OF MONTANA
Ml T épartme tUral Resources and Conservation  WHITE — DEPARTMENT
Uy i - ; ' PINK — BUREAU
: CANARY — WELL OWNER
Al JUN21097e “?L LOG REPORT @ CANARY — WELL OWN

State law requ r 5 tha'ﬁ%@b?m-mbey iled by the water well driller on any wuter well com
e 19735 within gizty (60) days after completion of the wel

‘Na *Mahel M, = Address_4]] - 2nd Ave, €, Kalispell, Mont,
2. WELL LOCATION: o ey Flathead s NE} SEd NWii, Sec. 18 , Twp.26 N-s, Rg.20 E

? pﬁﬁPﬁgEﬁ USE: _y Domestic _X Stock Municipal Industrial _X Lawn and Garden
X _Irrigation ____ Other (if other, specify)

| e, F{E_moo DRILLED: Cable Bored 8. WELL L0G:
1 Forward Rotary Reverse Rotary Depth (ft.)
i Jetted _ X Other (i1f other, specify) From To Formation

- Air Rotary 0_. 1 Topsoil.

’ 1 5 Tan fine sand dirt.

5. WELL CONSTRUCTION: 5 16 | Tan silty clay.

1+ +Diameter of hole§ 5/8 inches. Depth ft. 16 84 | Cobblestones., boulders and
i Casing: -_X Steel Plastic Concrete gravel embedded in_ tan cl
_ Threaded __ X Welded Other (if other, 84 297 | Red clay stone. .,

- . 8pectfy) 297 326 _| Gray and yellow rock in
%" .Pipe Weight:Dia.:8 5/8From:2'1" To: 298 alternate layers.

m: 22.301b/ft.8 §/8inches_2']1"feet__298 feet 326 390 | D e

S T AN

Pl

1
n
e 1b/fe. inches feet feet
v 1b/fe. inches feet feet
: {} Was perforated pipe used? __Yes X No
?
}
J

A AR

"Length of pipe perforated feet
" Was casing left open end? _X Yes No
.|’} - Was a well screen installed? __ Yes X No
4+ Material Dia. inches
g (atainlese steel, bronsze, etc.)
{ Perforation type: —8lots __ holes
!~ Size set from feet to feet
Size set from feet to feet
il Size set from feet to feet
- Was a packer or seal used? —_Yes __XNo
1f so, what material

i";-""';‘“ Well type: Straight screen Graveled | (Use separate sheet if necessary)
“|4 Was the well grouted? Yes X No | 9. E STARTED:

£ % To what depth? feet 8/1/13
%|i Material used In grouting 10. DATE COMPLETED: ' 8/6/73
/17 Well head completion: Pitless adapter
12" above grade_yx  Other 11. WAS WELL PLUGGED OR ABANDONED? __ Yes X N
(If other, specify) I1f so, how :
Was the well disinfected? YX_Yes No
. 12, DRILLER™S CERTIFICATION:
6. WATER LEVEL: This well was drilled under my jurisdictio
' Static water level 1g ft.below land surface and this report is true to the best of my
If flowing: closed-in pressure psi knowledge.
GPM flow through inch pipe
Controlled by: Valve Reducers LE%ERTY QB[LLINQ & PUMP CO. 52
Other, specify Drilier's or Firm Name License No. No.
* 77, WELL TEST DATA:__ Pump - Bailer XX Other Egg;g 16, Hwy 3 Soyth, Kalisp
) (If other, epecify)__ A{r Lift Pump e\,
.| ~Pumping level below land aurface: Est. \ ‘ _
O 164 ft. after__ 5 hrs. pumping___ 30 gpm . ." o p .' Lreg )
A ft. after____ hrs. pumping gpm Stgned by NﬂHam F. Osborne, Date |

‘ Quaes
b : =2

Lt ... in
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' STATE OF MONTAHNA :

\?tparcmenc of Natural Resources and Conservation — WHITL — DEPARTMENT
% g € PINK - BUREAU

=, . X CANARY — WELL OU/NER
RE'C‘ o WELL LOG REPORT '\ X GOLDE!ROD - TitiLLEH
(R
State %‘_O'Jq };:L that this form be filed by the water well deiller on any water w2ll com-
leted by ot eidi@beter Juln 1, 1973 within siwry (60) duus it eormizlion or L wel! .

”NE«'*; e, ELabihd County Park Board _ Address PO Box 1000 Kalispell, MT. 59901
WELL COeATTON:

County Flathead ;SW ASE LW L, Sec.18 | Tup. 26 u-¥, Rg. 20 -

PROPOSED USE: Domestic Stock Municipal Industria! Lawn and Carden

¥__Irrigation _ X Other (i other, speci: J)Surplw water for 5 acre Public Par
kneem as Ben Williams Dard:

"METROD UK1LLEL: ™~~~ ¢avle Bored 8. WELL LOG:
Forward Rotary Reverse Rotary Depth (ft.)
Jetted _ X Other (! otrer, cpecify) From To Formation
i Air Rotarv . 0 6 TODSOil
6 41 Gravel, cobbloestones & boulder:.

WELL CONSTRUCTION: cnbedded in tan silty clay.

Diameter of hole__ 8 inches. Depthl96 fr. 41 69 Gravel & cobblestones ambrddad

Casing: _ X Steel __ Plastic Concrete in gray clay.

Threaded X Welded ____ Other (i} other, 69 86 Gravel mixed in tan silty clay.
specify) 86 98 Tan_silty clav.

Pipe Weight: Dia. : From: To: 98 117 CGravel mixed in tan silty «lay.
24 3b/ft._ 8 inches)y + feet]l9'9fecet - 117 138 Tan & blue rock in altcrnate
T17,51b/f¢c. § inclxesl_i_fgeclg feet layers.

1b/ft. inches feet feet 138 141 Red clay.

Was perforated pipe uscd? X Yes No 141 144 Tan_rock.

Length of pipe perforated Pleven feet 144 153 Blue rock.

Was casing left open end? X Yes __No 153 162 Green rock. Some water.

Was a well screen installed? __ Yes _x No 162 168 Broken tan rock. Water. Thirte:

Material Dia. inches gallons per minute total.

(stainless stacl!, Lronuse, ete.) 168 181 Tan & bluc rock in alternate

Perforation type: ___slots ___ holes B lavers. thator. Twoeaty gallons

Size % % 3 set from 1B5 _ fect to Y6 feet por minute total.

Size  set from ___ _ feet vo____ feec | 181 | 182 Rexd clay. - .

Size_ _ _set from ___  teol Lo feet f 182 1196 Practured_ton, };luf Sodneey roa

Was a paCkLl Or sual uoed? . "l';':; _‘_. _:;u T U \.-llf_r [()l lj rl\.'\.;(_‘lfv 11 UCANIRT. N

1f so, whac materiaul _ - R U S ____L__; TRIRe Lr)u) e

Well type: __ scr. dight screan L e led (e R N R T

Was the well grouted? X ves __No 9 DATE ST/\RTEO 12/04/75

To what depth? 117 Feet I o

Material used {n grouting_ _Puddled Clay __ J10. DATE COMPLETED: 12/09/75

Well head completion: Pitless adapuor T

12" above grade X  Ucher 11, WAS WELL PLUGGED OR AEATILUOREL? __Yes ¥ o

(If othar, spezify) If so, how

Was the well Jdisinfected? X Yes __No

12. ORILLER'S CERTIFICATION:

HATER LEVEL: Thic well was dJdeilled under vy jurlsdiction

Static water level__47ft.below lund surface and this veport is crue to the best of my

1f flowing: closed-in pressure __ _ _ psi knoviedye.

GPM flow through . duch pipe

Controlled by: Valve . Reducers l.‘l:__”l‘.‘..’_l_)l._:‘i_:l._iL.;[_.E._I"L.Z._..._{_‘C(_)_lei,.nl',’ __52

Other, spcei;y o . B Y I Licaenc: (o,
© WELCC TEST DATA: ___Puap __ Bailer v Ocher 33)0 ‘lmn\mx 93 South, l\alls.p_\.ll., MI' 59901

(If othar, specify) ,_m XiFE g —— L

Pumping level below Land surface: : \-\_\,L "

122 fr. after__ 5 hrs. pusping__45 _ gpw \ \L k( —(.-'L\,\,-as 12/_“/75
fe, afeer_ __ hos. pumping ___ _ ppw Slgrend i g
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Copep ﬁl%ql 21 MLHOG§£& hea. >0 T

JONTANA DALR.C
WELL OWNER KALISPELL FIELD OFFICE 8. WATER LEVEL
Name . W. Landng Fanily Trust Static water level [ 144°G" ~11eet befow land surface
If flowing; closed-in pressure psi
CURRENT MAILING ADDRESS gpm
P.0. Box 545 Controlled by: valve,, reducers,
lakoside, MT 99222 other, (specify)
WELL LOCATION 9. WELL TEST DATA pump bailer

County __ Flathead

Township  2b N/S  Range <V _Bw
wER_ %X W v _Si__Y Section 13

Lot Block

Subdivision

Est._180  ft.after _ 5 hrs. pumping IS5 Jgpm

i.__ other, (specity)  Alr Lift

Pumping level below land surface:

it. after hrs. pumping gpm

PROPOSED USE Domastic BX Stock O

Other [J specily

Ireigation (1

10.

1.

—— |
WAS WELL PLUGGED OR ABANDONED? Yes X No
I yes, how?

DATE COMPLETED 7/06/82

© ansereft

Degrees Fahren
Measured

32 SOUTH EWING

printere of misoule

[JEstimated

7. WHAT (S THE TEMPERATURE OF THE WATER?

HELENA, MONTANA 39820

DRILLING METHOD cable, bored, [ 12. WELLL0G (Page 1 of 2)
forward rotary, reverse rotary, jetted, Depth (ft.) .
X _other (specily) _Alx Rotary From To Formation
am—— 0 11 | Gravel, cobblestones & houlders
6. WELL CONSTRUCTION AND COMPLETION in licght brovm silty clay.
Sizaof | Sizeand | From | To Perforations 3LGE!S  and/or 11 19 | Cravel & cobblestones in dark
grulod :1'?::'“\ Y {feet) | (los1) Screen T L allty clay,
e les /é" g:nd_ F"Ol:l I"a 193 20'; |Eoulder.
% .250(+1'61 76°F (feet) (feet) 20% 40) |Cravel, cobblestorcs & boulders
* in brown silty clay.
6" |4k" ID 40 48 [Gray & brem rock in alternato
Class layers.
160 PW 56° 240" | slots 40 57 Light & cdark brown rock with
6" | 2007 240° fracturcs infilled with orarmge
L] [} A S Clay.
6 240" | 264 57 82 [tilard dark gray & gray-green rock
’ with brown seams,
4 g2 37 | Gray—jreen, dark gray & brown
Was casing lsft open end? L yes No rock in altermnating layers.
L Was a packer or seal used? Yes XN | {COUTINUID Ol PACE
If s0, what material l (use separate shest H necessary) 1
Was the well gravel packed? Yos A No 13. DRILLER'S CERTIFICATION
) Wa; the w:ll 9"?"“'" —Yes _ 2 No This well was drilled under my jurisdiction and this report is
Moa::'r'I':I u‘spatd ‘:ﬂ oatns trus to the best of my knowlndgom 7. 1982
Well head completion: Pitless adapter T Y e
—__Yes X Mo Liberty Drilling & Pump Campan
Top of casing 12 In. or greater sbove grade Fm ,“!,:Y 3550 Hi%my 53 South 14
e —— Kalispell, MI 59901

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONSERVATION

A“’," 42 ( /:‘ ,". . ',
s Sl A 52
Signature William F. Ostorme Licanse Ne.

449-3982

WHL DRILLER COPY




-

| W ' (g e b

I -

Marvin Landes Family Trust
Well log Report ‘
July 7, 1982

Page 2 of 2

From To Formation

87 1205 Gray & brown rock with fractures infilled with orange clay.

120% 147 Light to dark gray rock with thin layers of orange-brown rock & calcite,
in fractures,

147 155 Light to dark gray and gray-green rock with thin layers of brown rock.

155 166 Light to dark gray and gray-green rock with orange clay in fractures.

166 179 Light to dark gray and gray-green rock.

179 187 Light to dark gray and gray-green rock with orange clay in fractures.

187 195 Light to dark gray and gray-green rock.

195 207 Light to dark gray and gray-green rock with orange and white clay in
fractures. .

207 224 Light to dark gray rock with seams of brown rock. Water 2 G.P.M.

224 239 Light to dark gray and light to medium brown rock in alternating layers.

239 249 Fractured light to dark gray rock, light green rock and medium brown
rock, in alternating layers with soft orange rock in fractures. Water
10 G.P.M. =-total.

249 264 Fractured light to dark gray, light green and brown rock in alternating
layers. Water 15 G.P.M. - total,

Note:

Wells of this type in this area can be depended upon year after year to produce
clear, sand~-free water as long as they are not overpumped, i.e., they should be pumped
at rates mot in excess of 70 - 80 percent of the tested capacity of the aquifer.

RECEIVED

AUG 1 » 1982

MONTANA O.N.R.C.
KALISPELL FIELD OFFICE
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5"."' 029 20N 20W 18D FLATHEAD S,
. Wm- e {p STATE OF MONTANA FieNe. 18670-y762-
. :-'}J ) CQQ . :
R g'. L Department of Natural Resources snd Conservation Whits-Ospartment ©:
- ' Yellow-Oepartment
WELL LOG REPORT Pink-Well Owner
054 = 264/~ 20Ul - /8 Gold-Oritler

State law requires that this form be ﬂlcd by the ugu'r well dritler within 60 dﬂys after compietion of the well, and F-orm 602, Nouce

1. WELL OWNER — 2. CURRENT MAILING ADORESS
Name Mike Felt
Rig Fark, Montana 59901
3. PROPOSED USE X____ domestic {includes lawn and garden); stock; icipal; industrisl;
irrigation; ather (specify)
" 4, WELL LOCATION 8. WELL TEST DATA pump bailer _X ather
(if other, specily)
Pumping level below land surface:
280  ft.after__4__ hrs. pumping 20 gum
340 ft.aker__4  hrs.pumping 40  gpm
NW NE
9. WASWELL PLUGGED OR ABANDONED? ____ Yes_ X No
R Rt B It yes, how?
-t8 10. OATESTARTED _March 27, 1978
DATE COMPLETED _April 15, 1978
11. WELL LOG
sw SE Depth (ft)
Erom__ tc____ﬂmmm
- 0 3] Top Soil.
3 191 Clay and Boulders.
1a 20 ] Soft Rogk,
% %_SE % % Section : 20 80} Rock
T. 28 R. 20 80 80 | Fractured Rock.
Nors EoW| 180 ] 250 Rock
OR, Lot Block 250 | 260 [ Fractured rock and Water
Subdivision (6 GPH)
3 c«tv.Lakga.Ldg___ County _Flathead 260 | 315 Rock.
i scy: . £10% #5605 __#100; | 3151 330 Fractured rock and water. |
T30 GPMY
5. DRILLING METHOD cable, bored, 3301 340 Rock,
forward rotary, reverse rotary, ___ jetted,
other (specify) o
._.. WELL CONSTRUCTION AND COMPLETION
Sise of | Size ond rm 2 andlor
drilled | weight (font) "-ll
hele of essing —_
6" | 65/8" | 0 |81 frow)
. 17
' .:‘ \
L e -
Wascasing leftepenend? X Ne
:Jy. Was o packer or seal used? X_ Ne
. If so, what materisl
. Was the welt gravel pulud? —_— No
end.. W e viell routs No
L T.M‘nﬁ‘l 70 ft.
al Material used in grouting Bentonite tuse soporate theet N necousry)
Welt hood compietion: Pitless adapter 12. ORILLER'S CERTIFICATION
i"; :‘f in, shove grade , other This well was drilled under my jurisdiction and this report
- (it other, specity) is true 10 the bust of my knewledge. J
Pump henspower umptype . A/158/78
Pumgp intahs level fest betow land wrfsce One
Power (slestris, diesel, ote.) Bilimayer's Water Supply Co.
i | 1 waremLever "=*IT5 Kelly Road
Tl st werer e __220 foet below lond surfacs Kalispell, Montana 59901
. If Rowing, clesed-in pressurs [ -, ,
5 % o flow threugh inch pipe v ? vt !
han c.muldty — TS, ____ teducen, other » AN - 3 : R
ﬁ G other, M’ﬂ Sgronre [rovsey=-y . S




— 029 20 N 20W 180A FLATHEAD @
aw 2 A Stock P $ Co.. Haleas, Mosisna—is3s? i
File No... 26X R2OW.. . ~192
DUPLICATE CountyFlathead

[ L0G STATE OF MONTANA

. ! ADMINISTRATOR OF GROUNDWATER CODE

STATE WATER CONSERVATION BOARD
L—‘- Tap\-d Ground Appfox [ . et

v | (Eav. above sea 16713020 _£1t.) Notice of C.:mppletlon of Groundwater

— Appropriation by Means of Well

| | Forwations Log: DEVELOPED AFTER JANUARY 1, 1963

— 0~ 1'% Top scil. (Under Chapter 237 Montana Session Laws, 1961, as amended)
= 1w % Tan clay and .
i IR cobblostonos lunrold e Taylor ad als »
N . S - 8% Glue boulde o Dwner Sarest ia g PR Address. Lalioaide, Mentana..

— . 5%= 14 Tan clay aad Driller.L.:bexty. RXI1IING. CRa.Address... i nauli,.ontana..

) o K cobblustonoo,.
N 4 - 43 2::: Rl Date of Notice of appropriation of groundwater..:00¢. £ilod,
®.
A5 - $3 Tan and Date well started...5/2/89 Dato completed 3ZL5459......onceveeee. "
brouvn rock,
= 33 = 122 Gray rocke Typeof well RERIIOL o . . Equipment used..1iz_.lotary......
222 -« 136 Tan and (Dug, driven, bored or drilled) (Churn drill, rotary or other)

- - brown rocks water use: Domestic 3 Municipal OJ Stock [0 Irrigation [

L. 236 - 165 Dar:: gray Industrial (] Drainage (] Other (J
FOCiK, .
- . ) Indicate on the diagram the character and thickness of the diffcrent strata

f'-_ 165 168 Tan and met with in drilling, such as soil, clay, shale, gravel, rock or sand, ete. Show

- brown rock. depth at which water is encountered, thickness and character of water-bearing

- J168 « 265 Gray rocke. strata and height to which the water rises in the well.
L 225 - zgg Tan rocke. — = =
L. 267 - 2 Gray rock, Sise of M PERFORATIONS
) 288 - 295 Tan and Hele of Costng e e Kiad Trom To
— light zray Stas Feet) ow)
rock in Gn 7" on x
alternnto i 410Gl 3¢
layers,.
« 34%3 Light gray
. rocke
- 3“8 Tan rock.
« 408 Gray rock.
30 QI -
' - 409 . Light gray N Static Water Level for non.flowing well

. rock. 42 crM : i B33 feet,

= Total. ol ‘5 ______ Shut-in Pressure for Flowing Wellsons=£....
. ' ; Pumping Water Level 313 foet
" - w ; : ¢ At b2 gal. per minute.

e X Discharge in gal. per min. of flowing well
§ ISR ! RN S en=Llewing
' . |¥ater riscs in woll H How Tested.. MR LS. s Man

‘= |335 foet from surfuce. : Length of Test.... L2 Ba e

= * Remarks: (Gravel packing, cementing, pack-

w i

e M348 28 TG R 200 O™ type of nhutotl)‘.\J.J-....-a;.\t;nl'....sntm
T l= . Indicatc location of well and #RZ. ¥R 43 cowdnu. LXOM...
i L N place °f.q“::;e" m‘:‘mm:t sxashia.and.gews. ia. tha, roe
L — =l | acres. holow 340 f£oet....Anpular..

. apace around casing is grouted frow 32 fcot baglk.

B .. toward surface with four ezoks  (Continue on reverse side)
N — Woe- ) USE—I! used for irrigation, industrial, drainsge or other. Explain, state
i L . :\ium)ber of acres and loeation or other data (i.e.: Lot, Block and Addi-

S B i on).
- I “ ' Arpraximatoly. 33.=..40. asras. 4
“|taed Show exact depth of bottom.

Bottom of well 409 !

R
This form to be prepared by driller, and thres copies to be filed by the owner with the
County Clark and Resorder in the county in which the wall Is located, tissue copy to be
rotained by driller.
e
5 TR ——— questions. [f not applicable, so state, otherwise the form will be
retaraed.

| F B

-1/
Driller's Liconse Number

Drillee’s Sﬁnlture.

20
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of ccment,

WNote:r <ells in this area can be depcndad upon to produce clear '
sand freo water yeur

after year as louy as they cre not overpunped,
-de0ey they should be

pumped at rates not in excess of 40 to S0 nere
cont of the tested capacity of the acuiler.
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THAE L C-26 : ' r 21
.029 2UN 20W 19 AAD FLATHEAD (&

" Approved Stock Form—State Publishlng Co., Helaaa, M 30331 o3
26N R._20W - 19
4

JAN 2787 County.. Flathead

Rurann of
. = - M

s ontana Moy STATE OF MONTANA
1l @ B __ZT-) ADMINISTRATOR OF GROUNDWATER OODE
bl STATE WATER CONSERVATION BOARD
e ADPTOXe . —_—
] (Eiov. above ses level 2920_£t) Notice of Completion of Groundwater
Wzl pormacs — Appropriation by Means of Well
L] Tormations Log: DEVELOPED AFTER JANUARY 1, 1963
- ‘,4“*" 0. 2 Tan clay. (Under Chapter 237 Montana Session Laws, 1961, as amended)
Lkl 2.- S1 park gray Neil J. and
& rock. Christine Hanson Address. l.akeside, Montana
! 51 - “52 Tan rock. Owner. (3 1] 881CGC, Jantana |
52 - (82%Dark gray Drillerkiborty Dri}ling Cos Address. Missoula, Montana

rock,
82!~ 85 Tan and
brown rock, o0 TTEE T BEPTRRTRTEN OF STONNRWALEL. RS smm S

8, = 100 2::}: gray Date well started "/1 13/69 Date completed l’/25/69 reaes
BB .
o 100 - 101 Tan and Type of well. RXilled Equipment used.A1X. _Rotary
‘ brown rock. (Dug, driven, bored or drilled) (Churn drill, rotary or other)
HE! O 101 - 115 Dark gray Water use: Domestic &1 Municipal () Stock Irrigation (X
m rock. . Industrial [J Drainage [ Other (d
3 115 - 116 Tan and . . : :
ot brown rock. Indicate on the diagram the character and thickness of the different strats
b 2 GPM met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc. Show
T depth at which water is encountered, thickness and character of water-bearing
| 116 - 153 Dar: 8T8Y  trata and height to which the water rises in the well.
’OCK.,
F— 153 - 154 :::w:n:oek Slos of ':":‘ (’".':’ (":0 PERFORATIONS
: . Hete of Casiog Kind From To
[.— | 154 - 157%Dark gray Sise s o
R . . rock. 7" 7" 0D x
s f 157w 159 Tan and in +216n| 35¢ N p N [
w1 rown rock,
o 1%9 - 162 Dark gray
: rock,
, 162 - 163”{.:! and
-." i brown rock.

165'%= 180 '.ar': gray rocK.
180 - 181%Tan and N Static Water Level for non-flowing well

349 - 355 Dark gray “°°§é/‘mm9 r.26Nga0N ™ 1YPe of shutolf) A} MALeK. eRte

Indicate location of well and .m...\f.ﬂll...iﬁ....c.o.mm&..ft.ell .......... -

place of use, if pomsible. Each cpacke and.seams.in. the.res
small esquare represents 40 o " e
‘7';‘;:.:"::":: r:::l acres. P betyean.115..and. 349, Loata....
[ 3

Sasing. ia. greuted in place frem 32'6" back towar
Aurfase.with. txo. .aacka.. of. camant(Contious on reverse side

USE—If used for irrigation, industrial, drainage or other. Explain, stat.
n.nm)ber of acres and location or other data (i.e.: Lot, Block and Addi
tion). :

Approximately. 49 asrea.

brown rock. i !

’@ 181%~ 185 2:::. gray .. ’.: ____________ ‘E_____X_ Shut-in Pressure for Flowing Well. . Nan=:
:?; ‘§ 185 - 186 Tan rock. : : Pumping Water Level.........230.........feet
:": ;_‘ 186 - 235 2:::.gray w : x at...139 ... gal. per minute.

'1 — | 255 « 257 Tan and Discharge in gal. per min. of flowing wel
i-g:i i brown rock. |--e--- deeeenc)ioeace decmene Non=flowin
i a57 - 319 2::: gray How Tested.. 04X kit Pump .
i 319 - 349 Tan ;ud . Length of Test..G.liauras..

i brown rock, Remarks: (Gravel packing, cementing, pack

)

T

Ll ::'.'4
i}, bunniniall Show axact depth of bottom.
34 3427 Bottom of well 3535 ft.
[ o -
foum to be prepared by driller, and three copies to be filed by the owner with the T ;
Clark and Recorder In the county in which the well is located, tissus copy to be Driller's Di«n’ﬁ
e LW
¥ Wn-v- all questions. If net applicadle, 20 state, otherwise the form will be --&*M Mt

Driller's Signature.
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wells in this area can be depended upon to produce clear sand froe

water year after year as long as they are not overpumped, i.e.,
they should be pumped at rates not in excess of 30 to 40 percent of

the tested capacity of the aquifer,
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034 AL =\ Wead
Form Ne. 603 (Rev. 7/78) L sTHE OF MONTANA Fite No. @
@O(‘eﬁ Department of Natural Resources and Conservation White-Department No
— Yeliow-Departmant
‘ WELL LOG REPORT Pink-Well Owner  [2€
Gold-Oriller
Statc law requires that this form he filed by the water well driller within 60 day's after completion of the well, and FForm 602, Notice
of Completion of Groundwater Development, be filed by the well owner within 60 days after the water has been put 1o beneficial use.
1. WELL OWNER 2. CURRENT MAILING ADORESS
= Name Lorance Anderson Box 118
- “Takeside, MT.
3. PROPOSED USE domestic (includes lawn and garden); stock; icipal; industrial;
irrigation; other {specity)
4. WELL LOCATION 8. WELL TESTDATA pump bailee __X athet
{if other, specify) Air
Pumping level below land surface:
ft. atter hrs. pumping ___15 qum
ft. after hrs. pumping m»m
NW NE
9. WASWELL PLUGGED OR ABANDONED?___ Yes___ No
- -t if yes, how?
10. DATE STARTED _April 2, 1979
DATE COMPLETED April 9, 1979
1. WELLLOG
SW SE Depth {ft.)
From To. -’ _ . _Formatian
0 240 [0Td WelT
240] 270 | Brown Hard Rock
% % % % Section __7_ 270|280 | Hard Grey Rock
T. 26 R. 20 2801 320 | Brown Fractured Rock
Nor$ EorW
OR, Lot 31 Block Drive Shoe.
o Subdivision S3vage Syb
3 City Lakeside _______ County Flathead
Elevation Accuracy: __ £10°; __ 250", __2100"; .
§. DRILLING METHCD cable, bored,
orward rotary, reverse rotary, ____ jetted,
T other {specity) e - ]
8. WELL CONSTRUCTION AND COMPLETION
. |Size of | Size snd From Te Porforations and/er
arittad | woight too)  Jitoonr [
(hole of casing ey -
King From To
6" ? 5/8" Siae toett  [{four)
7 0 240
I 4
?: ” ——
Wascmingloftopenend? _Y _ Ve, Neo ' I
Wesapocheror ol used? _____ Yes, X __ Ne
. it 50, what material
' Was the woll grovel packed? Yes, X No
U Was the well grouted? Yes, No
' To what depth? __20 Fee
Material used in grouting (use soparate sheet \f neswssory|
O rad sompiction: Pitess sdspter 12. DRILLER'S CERTIFICATION )
- Lot other This well was drilled under my jurisdiction and this report
if other, specify) is true to the best of my knowledge. :
Pump horsspower . pump type A/5/79
Pump inteke level feat below land surface One
Powes (slestrie, diesel, o1c.) Bilimayer's Water Supply
P Neme
7. WATER LEVEL 115 Kelly Road
womrlovel _____ 40° _  teet below lond surface Kalispell, Montana 59901
H flowing, slesed-in prossure ool ) N
N om Now through inch pipe e .
) Controlled by: ____ vaive, _____ reducars, other N LR i
Y (if other, m’ Sgrenre 7/ ‘Unanes e,




2 .
. PO S e . €-29. . L R N S - . J “
‘ﬁmnommom o029 260N 200’ o Bnn F‘QM‘M
> " Copep WELL LOG REPORT HLT -
State law requires that this form be liled by the water well driller within 60 days after completion of the well. /‘l‘,T
1. WELL OWNER 8. WATER LEVEL
.’ : Name ks Static water level fee! below land surface
! ‘ i I fowing, closed-in pressure psi
‘ 2. CURRENT MAILING ADDRESS gom flow through inch pips
! - 0.0 Boce 3925 Controlied by: vaive, reducers, other
: . Doise, ID $3707 (if other, specity)
'S, WELL LOCATION 7. WELLTEST DATA pump bailer other

(it other, specify)_p{r 1.:fs

\ Pumping level below land surface:
' , _ S X Lst. 175 ft. after _g hes. pumping___gg Jgem
4 o ft. after heg. pumping __ gpm
! 4 w - 8. WAS WELL PLUGGED OR ABANDONED? _ Yes X Neo
- s 1 I it yes, how?
_ b ED
; gy 9. DATE STARTED _1/11/82
oo OATE COMPLETED AZ22/R2
[ JU Gﬁz
10. WELL LOG
: e - ONTANA{O.N.R.C. Depth (ft.)
i ' ... | NALISPELL FIELD DFFICE |[From _ To -_Formation
) : T 2 Imopeoil
. 2 17 3
' - misved writh brreny eand
! ‘ 12 26 {Tan clay
ME__E Y ayg Yoo Sestion__ 3 26 27 |Broken wck imedded in tan clay
Towaship 26 Ni&  Range o0 EW|_27 33 o gray Y
County Flatisad with gscattemd cravel
‘ Lot 1 Block 1 42_{Browm & (reen fractured ook
1 Subdivision mvos 77D a0l 7RR _ 42 49 1Grey & hrowm fractured mck
‘ Well Elevation i i 3 49 5l 1Saft yellow mck
1 o Accuracy: 2920 £10° =50 21007 |5 £8_lGrey & hrown €ractured mck
i 63 28 IGrey & green fractured rock
. 28 1 _|Saft ¥e'l 1 mck
4. DRILLING METHOD cadie, bored, | g7 97 W\c
: ferward rotary, reverse rotary, jotted, | g 161 |Grey pock with fracturgs _
—xOther (speciy)___pir potory |161 | 165 [Soft yellow rock with tan silt =
. L CPMof gilty water
' WELL CONSTRUCTION ANO COMPLETION 165 ] aﬁ_wmmm_mqk-
‘ To Perforations _ g1 nbg _ ind/w 20 CPM of water
fhe) | Sermen 186 { 196 Grey, green & hrown fractired rock~
Kind From Te 27 CPM of water = total
sqr | 3 ot tee 1396 | 200 Wm.&mnnd_mT-
80 Cptt of water=-total
19917 slots
.. -—MMMM
p/16"x3" 1717 199°1" cap-bo—dapendad-upon-year aftar -
200" yoar- £0-produce-clear candfree-—
WALOL 28 loRJ—A8-ROL-CUAIPRIEea —
| o Wt
i
Was casing left open end? v Yes Ne GaBCi
Was 8 packer or ssal used? x__Yes No {use suparsie shoet N necessary)
1t 30, what material 1L '
p Was the well gravel ? Yes x_ Ne| 11. ORMILLER'S CERTIFICATION
: ‘" Was the well grouted? Yos ) This well was drified under my jurisdiction and this report is
To what dopth? frue to the best of my knowledge.
Waterisl ysed in grouting Jws-2,-1082 -
Woll hesd compietion: Pittess adapter Mo B i
1210, sbeve grade__ voq . other %amm“m___.
(W other, spacily) ¥ 3850 Highway 93 South .
Pump horsepower [ ]. pump kalicoe a(
Pump intake lovel fost below land surface

MONTANA DEPARTMENT OF NATURAL RESOURCES & CONI(RV‘"OHD m <
28 BO0UTH BWING HELEMA, MONTANA 80001

el DEPARTMENT COPY wi

. Qans - .




: % J i . . C-30 | 24
Lo 029 26N 20W 07 BAA FLATHEAD 724 W 4 20w-7
"ommf‘f_",‘“’“‘:‘,"“m 190 —-I_‘-‘h T Coumy....l'.'l.ﬂthﬂd...............f ”2,‘
STATE OF MONTANA Shemmiesee o DRILER'S LOG -
ADMINISTRATOR OF GROUNDWATER COD Indicate the, character, color, thick-
MONTANA WATER RESOURCES BOARD i “niess of strats such as soll, clay, sand,
NOTICE OF COMPLETION OF GROUNDWATER)| @ - - ~ g:;v';' .:h:,':; ;mw?'zml; ::nds*m
\_AP nopRlAﬂo'xmu?s‘g: WELL '...:_A..v.. . height_fo which water rises in well.
Developed ary 1, - :
(Under Chapler 237 Montsns Session Laws, 1961, a3 amended) Top of Ground DT QEier. sbove sea teve  GHDY
This form to be red by driller, d th to be filed From Te
by‘ the ewner with the Coun!y é."; and Rec':r:!etorr:e:heocoumyl in (Feet) | (Femt)
awhich the well is located, last copy to be retained by driller. nl 27 It 43—61-13! illn *h
. Please answer ali qmﬂom. if not spplicable, so state, otherwise the Nd_JTave. nmd:u E ‘:
form may be returned | _27] 33 ] ed clav with aravel..
: Eagar W, Listor Jalxed dn
Owner XBSALIA. Su JARYER ... [ For Admimismarors Ure -42. ;iml-mnh-c:.
: ; 421 64 bxay ek e
Addfuo Fill .......coooremreneimceceneracacncas ea1102 ‘nr}. qrav ey

ABLIA.... PTG T —

o Dch well started ........ 4 GW 1 .ot O3 TIOS
,?: completed ...... b 1/‘9/71. ............. 102311 30 « v.v- -
Drillod A1l 1115 Dark gray Toclk
TYP. of well {Dug, driven, bored or drilled) ——1115' 1-1’ .racturod AN
wnd_gray_eoclk
Equipment used .ALX._UOBARY....... G L7136 Park 9rav rock

Water Use: Domestic 3 Municipal [  Stock [0  Irrigation [J

Industrial [J  Drainage [J Other (J*  Garden/Lawn ]

*Describe

t USE If used for irrigation, industrial, drainage or other. Explain,
state number of acres and location or other data (i.e. Lot, Block

’." ’ lnd AGAIHON). ..ot e
_1'1 Bnmm ANNUAL WITHDRAWAL 394420,009
| i ?.:.‘ o . FERPORATIONS
. . Cuies King From Yo
iu I‘ [ Stze WPeet) (Fou)
8 8/8% +2°' 437" sQi
N ==
e i
! ‘Gl C
»J’ -
."1. -
. x Static waeter leve! ....... 2 f
: Pumptqy water lovel 6.3....
PEPRY IR | R A U gallons per minure,
.. measured 1 20.minutes after pumping
,4 w . began. l

*Messured from ground level. _
. w.u dovaolopod by AR, K k.52

. m.minaml. Purnp.. 150..... )
i Remarks: (Gravel poelzlng tlng
. o A kers, type of shutoff) TIIMLAML...
i botween  Siult. mm [-5Y
WL MR% Wy sec. ... and. tal.dach.haole. is -
. - { B N R0 ge  £33304 MALH PWANed clay.
H g W u‘sd «m@ I3 AR HALER)
N , * INDICATE LOCATION OF WELL AND PlAC! USE, IF POSSIBLE.

. oL AL SRR A A ey
i it Mw"’”"“"m&’-t&m k ( &(wwug-;-;
‘é; ' Ortliar’s Address ...2300Q. . .n8erV0 .

. MiSOOWS 8, MOBLANA .. SOBDRICENSE NO..52............. W m—'_%'—m;.— i'nw w;’i'f %‘f:h

l surfaco,
L-/r i . -
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;
(Con‘t) entering well through cracks and scams ia tho rock below '1
102 foat. SRS

R f‘,'
Nota: Wells in this area cén be desxanded upcn to produce clear : La'

eand froe vater year after year ag long oo tie, are not overpurped, '_};
i.e., they should bo puped at rates not in ciicesa of 50 to 60 Ll
percent of tha tested capacity of tie auifer, l
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C-32 i
029 24N 018>  wLATWRAD

'l ) ) ] l b . -
S e A;«mmmumwmsl <D
L ) .
o f i ". r26N o 200 - 7
41379 County. F1athead
s Trnen o STATE OF MONTANA
e TP PO ADMINISTRATOR OF GROUNDWATER 0ODE
U eY—— STATE WATER OONSERVATION BOARD
;fl?p!‘mr. . ——
250 D) Notice of Completion of Groundwater
Pormations lLog: Appropriation by Means of Well

DEVELOPED AFTER JANUARY 1, 1962
0 - 1 Topsoil, Tt St T

1 « 22 Tan clay (Under Chapter 237 Montana Scssion Laws, 1961, as amended)

& gravel I'aul L. and
22 - 24 81\810 bou;d.r. Owner..2ona Lo Tllsworth  sddress. l.ukeside, Montana

2% - 28 Tam clay ..o
with gravel

Driller. Liborty hrilling Cogiiress Missoula, Montana

mixed in,
28 - 39 aray rack, Dato of Notice of appropriation of groundwater. NONE Ciled
9 - 0 Drowvn ¢ yruy
rock, Date well started..0/153/70 Date completed.£/16/70
80 = 111 Light gray
k gr: Type of well. PEilled uipment used MAK..ZOLAXY........
e :o: :l: gray (Dug, driven, bored or drﬂlcd)Eq P (Churn drill, rotary or other’
- 111 = 137 Light gray Water use: Domestic (] Municipal O Stock 3 Irrigation £
: & tan rock. Industrial 0 Drainage {J Other O
137 « 198 Drown & light Indicate on the diagram the character and thickness of the different strat:
gray rock, met with in drilling, such as soil, clay, shale, gravel, rock or sand, ete. Show
198 - 228 pDark gray depth at which water is encountered, thickness and character of water-bearing
rock, § Grl‘, Strata and height to which the water rises in the well.
t] - 2
Moy Tmr T mm [ | e | roow
\ 60 GIM, Total, Mo o Casing Kint From _—
2 -
12 2 2%4 park gray rock, 10w o 32
8 578 4116 [ 336" Ny N
+. . [Neter rises in the well
2. |163 feet to surface.
N Static Weter Level for non-flowing wel
' b X5 S Seet
b L Shut-in Pressure for Flowing WelNoR=£.
: v Pumping Water Level...233. ... fee
w : ¢ at.60 gal. per minute.
: Discharge in gal. per min. of flowing wel
................... e Non=flowing
i How Tested. MAF. LALL LMMD...........
- Length of Test.Twa.hQurs...........

Remarks: (Gravel packing, cementing, pack
of lhttof! ane s3page

&7 / 2 era, ty’
L YMuBeo.7..... TAON RO, Rﬁ wﬁa h&!{ h%L 'tgg 1: 3e &‘

Indieate location of well and
Placo of use, if possible. Eacn LRSUASE S10Y, §9 2021 0ut, 30
::‘r:-l: square represents 40 {2 a1l from cracks nnd

. BOAMN LA YN PUER LT ow 238
L fonta. . Uells. in this area....
can Lo depended upon to produce (Continue on revecse side)

USE—If usod for irrigation, industrial, drainage or other. Explain, stat
n‘un)bor of acres and location or other data (Le.: Lot, Block and Addi
tion). :

LOUF  _T=6U1\C in NW see 7, T 26, nag 20 -

SOV LdFéhwood Summer iiomes 9

Show exact depth of bottem. ~308 DT} o 2
well 254 ~AQK... T=QDA in. Gave. lot.2 7..26..20
A a2 i
form %0 bo prepared by driller, and thres copies to be filed by the owner with the
. hmmumnmmuu:'uu:-um,uu Dﬂlltsihim% ,
questiens. If mot applicable, 80 state, otherwise the form will be \}_\\’&&l% ............ N

Driller's Signature.




029 20N 20W 07 BDC FLATHEAD

=y C-33 ,
; T ow s r.264n20 W 2. -
s b County...Flathead.. ... (j7
I f OF MONTANA :
Aqmmron OF GROUNDWATER OODE
o - . OFFIOE OF STATE ENGINEER
rl - Doclaraﬂon of Vested Groundwater Rights
h (Under Chapter 237, Montana Session Laws, 1961)
'i .
..;1 Lo Bruce H Walkarx o of Somers, .
h .. (Name of Appropriator) {Address) (Town)
. Oollty of....... Flathead State of )409&
appropriated groundwater according to the Montana laws in eflect pnor to January 1, 1962, as follows:
W n
it 2. The beneficial use on which the claim is based..... Bou.hnl.d .......
U ] .
ap 1
14 | 3. Date or approximate date of earliest beneficial use; and how eon-
] ﬁ“ -] tinuous the use has been.............. June.2,..1958. ...
# T '
g ) 4. The amount of groundwater claimed (in miner’s inchu or gallons
l,' l - ; per minute)...... 900 .Gal .per.hour
i F :
G‘ : E
: : 8. If used for irrigation, give the acreage and description of the lands

" P-EDAD in Gbv Lot 2 to which water has been applied and name of the owner thereof
? ............................ no- 11‘!1"“103

»

Rl Yo See7.. T.26. R2Q..

O —— ..Bruce.-H. 373
‘Indiuu point of appropriation Ovner ce.H.Walker
ud of use, if possible. . .
small square represents 10 6. The means of withdrawing such water from the ground and the
puares., loeation of each well or other means of withdrawal...................
' ‘g" ' - LGOI G- PURP

> 7. The date of commencement and eompletwn of the construction of the well, wells, or other works for with-.

‘ ‘drawal of groundwater........
Sterted drnung ‘Mar.- 3y-1968.-finished. June.74..1958. ..o

W

) 'l‘lulo' of formations encountered in the drilling of each well it available..Bouldersy--0Lay......

-p(. I:
} v w———shd--denent-gravel. to- ?9 tn@. -6011d--rock--to--192.-Leet,
'

£ 412, ‘Bush other information of & similar nature as may be useful in carrying out the policy of this act, including
' Il nﬁmm to book and page of any eounty record....... ... Drillere-regiotration NOy 165

] ‘_ . Signature of Owucr.ﬁ“ﬂ]ﬁ.[&h‘.ez«.:. ...................
. Dm...&.a.a..?..../'.'Z.l.i....................

oopies to be filed by the owner with the County Clerk and Recorder of the county in which the well is
anmswer all questions. If not applieabls, so state, otherwise the form will be returned.

nal to the County Clerk and Reeorder; duplisate to the State Engineer; Triplieate to the Moatana Buresa of
ud Geology and Quadruplieate for the Appropriator.
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DR ;Y S e e T e f
- “ oze sz aow o7 BDDD FLATHEAD
1 i c-34
................................ lg ows b lr oW 7 7 (&)
ot I
ol ! County AT 2 e L
Pt eemiane T | STATE OF MONTANA
i l Mo oo ADMINISTRATOR OF GROUNDWATER CODE
— OFFICE OF STATE ENGINEER
(Xle: m...m 7?‘» Notice of Completion of Groundwater
Appropriation by Means of Well
(Under Chapter 237, Montana Session Laws, 1961)
<
W Owner.m...%
W Drillcr.%ﬂww-- g
Q- e Q Date of Notice of Apprupriation of Grolindwater.
) Date well stnrted‘ij % “f Date Complcudw.&[’/é "
s /‘J"‘" Type of well...‘;(ﬁl ) X ....... Equipment Used... 2/, W/g
. N Y (dug, driven, bored or (Churn, driil, rotary or é ;2
o 75# hedd drilled) other)
_ . %‘MJL— Water Use: Domestic [(J Municipal O Other [ Irrigation [J
v Industrial (J Drainage (O Stock (J
- “&t Indicate on the diagram the character and thickness of the different
~ ) struta met with in drilling, such as soil, clay, shale, gravel, rock or sand, etc.
- ! Show depth at which water is cneountered, thickness and character of water-
N 7{ bearing strata and height to which water rises in the well.
I Dt ettt T | oo PERFORATIONS
L)
P
&‘I’ .
1
' Static Water Level for non-flowing Well...... ............. 61 ....... feet.
Shut-in Pressure for Flowing Well................
L. /
K Pumping Water Level...... 0.7 ... ..fect at......... /anl per minute.
_‘":? ! Discharge in gal. per min. of flowing well....... S
i M ) 4
pli How Tested. ..W.....Length of Telt‘#“afo .......
T Remurks: (Uravel packing, cementing, packers, type of shutoff, loca-
- : tion of place of uso of groundwater if not at well, and any
[ 4 : other similar pertinent information, including number of
_‘ﬁ : ” — L - acres icrigated, if used £OF iPFIQALION) ... oo
= SE#{{«.*.. s«Z‘ TUN RIWV !
= Indieate loostfon of well snd
p & place of use, ¥ possible. Eack = |
l small squars Wo ores.
i Driller's License Number
| i Hromes 7% et
E iller’s Slgnlture "
r
'l'hh form to be prepared by driller, and three copies to be filed by the owner with the County Clerk and Recorder
. in the eounty in which the wall is located.
H ’ s _}'Plnu answer all questions. If not applicable, s0 state, otherwise the form will be returned.
’ Original to the County Clerk and Reeorder; duplieate to the State Engineer; Triplicate ta the Montana Bumu of
Mines and Geology snd Quadruplieats for the Apnropriator.
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APPROPRIATION BY MEANS OF El-l.

: v Develeped after January 1, 1962 SR I
33 (Uld.r Chapler 237 Montans Session Laws, 1961, as amended)
“’h TNl form fo be mnd by driller, and three copies to be filed

i
N the ewner wi County Clerk and Recorder in the county in
ﬁ. the well is located, last copy 10 be retained by driller.

Please answer all questions. If not applicable, so state, otherwise the
4.ium may be re

For Administrator's Use

‘Address Iakeside, Momtans 59922 e

o well sterted _30/9/73 w1

(Dug, ériven, bored or drilled)

(Chutu drill, rotary or other)
Wlm Use: DomesticXX  Municipal O  StockXX)  Irrigation [J

Industrist [J  Drainsge [J Other [(J*  Garden/LawnXX)

:t *Describe
L4 USE I used for irrigation, industrial, drainage or other. Explain,
W' state number of acres and location or other data (i.e. Lot, Block
WA AGINON). oot

{ - ESTIMATED ANNUAL WITHDRAWAL ...36,527,.000. gallons. ...

029 26N 20W O7CBA FLATH EAD

2¢

|
TR0 RAO w-7

3 OW 3 Revised 1969 35 . * County.... Flsthead
STATE OF MONTANA '/ ~ v ) L) Ny DRILLER'S LOG
ADMINISTRATOR OF GROUNDWATER COD! PR InJlan the character, color, thick- ;0\
: MONTANA WATER RESOURCES BOARD/ L __:;-‘./3 s of strata such as soil, clay, sand,
' MPLET! ’ avel, shale, sandstone, stc. Show
NOTICE OF CO. ON OF GROU é WATER i _‘ Ty Ly, g‘l:nh at which water is found and

" - ta.,. height to which water rises in well.

Frem
(Fost)

=2
49

LCrayx._roc

268 1Gray 4. yallow. roch ————
4841290 |Gray 8 yelloy rock __ __
329 | 352 lYallow & blue rock _in thi

aAls

arnatas laysrs. Mater .
352 | 367 1 Gray 8_hrosm_rock. Mater.

I e of Soe and

Prem Te
. ;’3‘4‘ l.-= ‘w& (Post) (Fost) PERFORATIONS
e King From Te
e Size (Peet) (Fowt)
7 |8 s/avon| e 8| N D N B
; x " wall
:
»
Static water level .. 349, . ... ﬁ.'
Pumping water level ...4085....

. ot 80 ... ocllom per mmun
measured . 90. minutes after pumping
began,

X bd *Measured from ground level.
Well developed by ALX.SuSgN........
for ... hours,
Power.Rigsal... Pvmp .A80......
Remarks: (Gravel packing, nmomlnq, ———
- . kers, type of shutof)ALL.WALAT.
ey entering well. through czacks.
W..vi .Y sec....T... §.seams in.tho.rock.balaw......
£ v.26...Nr..30. % 320 feot. Wells.in this sres
‘; xg W  can.bo..dopondad..upon.. (CONT.)..

INDICATE LOCATION OF WELL AND PLACE QF USE, IF POSSIBLE.

_Jﬁl[__&nwumdopthéfbo'm
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C-36

to produce clear sand free water year after year as long as they are not
overpumped, i.e., they should be pumped at rates not in excess of
50-60 percent of the tested capacity of the aquifer.
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Ceputy
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e
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A.D.19.Z ot &L PoCiock o M
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FORM No. 603 New 7-73 : File NO-_l__.
i‘w , STATE OF MONTANA !
‘5/ X / De'partment oé? ur%ée;})ur%e“soawéo%serv ion :::LT_E_—B-U?ETJTMWT
L Lo weRorT o /J 7@3’ A
LATH

State law requires that this form be filed by the water well d.m.ller on any water well cor
v leted by him on and after July 1, 1975 within sizty (60) days after completion of the wel
1 %LL OWNER:

Name William Joseph Fine Address Box 111, Lakeside, Mt. 59922
JEw b LOCATION: councy_Flathead SW beSW b SWic, Sec._7 , Twp. 26 N-S, Rg._2p F
-3. USE: _x Domestic Stock Municipal Industrial Lawn and Garden
___ lrrigation ___ Other (If other, specify)
4 METHOD ORILLED: ___ Cable Bored 8. WELL LOG:

Forward Rotary _ ___Reverse Rotary . Depth (ft.)

Jetted _ y Other r (Lf other, specify) From To Formation

Air Rotary 0 20 1Gravel & cobblestones in.braw
. silty clay.

S. WELL CONSTRUCTION: 20 21 | Boulder.
' Diameter of hole_ 8 inches. Depth_267ft. 39 { Gravel & cobblestones in hraw
Casing: XSteel _X Plastic Concrete silty clay,

_____Threaded __X Welded ___ Other (if other, 19 59 | Gray clay ]
specify) 59 80 {Multi-colored gravel in
Pipe Weight:Dia.: From: To: brown clay.

92, 14b/ft8 5/8inches_+1% feetl73' Geet 80 81 |Red clay,
puc 1b/fts 5/8inches 168'?&:267 feet 81 171 .IMylti-colored gravel in_
1b/fe. inches eet feet brown clay.
~ " .Was perforated pipe used? _X_Yes No 171 178 | Broken gray rock,
" Length of pipe perforated 30 feet 178 200 3S01id gray rock,
|} Was casing left open end? X Yes No 200 230 [Gray & brown rock in
: -,f. Was a well screen in“stalled? Yes X No rs.,
Material Dia. inches 230 234 | Soft brown rock,
; i,'f‘“."‘l tatainless steel, bronze, etc.) 234 26Q |Gray & brown rock in
|t Pexforation type: _vslots __ holes
Size k" ,-G'set from 23] feet to_2G] feet 247 feet.
,Size set from feet to feet 260 267 Gray rock
;Size set from feet to feat ’
Was a packer or seal used? ___Yes _ xNo
i 1f- so, what material
1] - Well type: ___ Straight screen __ Graveled Use separate sheet i1f necessary)
.Was the well grouted? X Yes __ NWo | 9. ES ED: 2.1.77
i ; To what depth? 173 feat —
1 .f Material used in grouting Cemant Grout 10. LETED: 2_g8.77 N
W.ll head completion: Pitless adapter —
12" above grade__y Other 11. WAS WELL PLUGGED OR ABANDONED? __ Yes y
" {If other, specify) If so, how
.Was the well disinfected? _X Yes No o
;s —— |i2. DRILLER'S CERTIFICAT
,Lé. WATER LEVEL: This well was drilled under my jurisdicu
f Static water level_ 28ft.below land surface and this report is true to the best of m
jt‘rs i If flowing: closed-in pressure psi knowledge. ’
.GPM flow through____ inch pipe
” Controlled by: Valve ___Reducers __l'.ii_;e_rgy_ggmm_y_______i-’.__
#11t 7._ other, specify Drillor's or Firm Name License Nc
{ M 3850 Highway 93 South
; hﬂ:[ TEST DATA: __ Pump Bnilcr "X_Other Kalispell, Montana 59901
(If other, spedify)_Air LIt | Addrc\ i‘ ~
MY Piping level below land lutf:cf g} ( 7/2
3'147 ft. after_S5 _ hrs. pumping_20 _ gpm \ {\ \.)...-'-
fe. nf:er hrs, pumping gpn ?Q’;J by Date
4 - X m%




- C-38 . _ _ !
':; 029 2N 20 (o] CvD\D ELAT :AD ",26 mqwuj— v/
;\'": "D OW 2 Revired 196 \ e e 2T County... FRATHEAD ) \
1, STATE DUBLISMING EeNPANY e il
:ﬁ STATE OF MONTANA H\. sime v iZe. 1 DRILLER'S LOG (N
ADMINISTRATOR OF GROUNDWATER CODE . lndlcatJ the character, color, thick.
" ilg' s ," MONTANA WATER RESOURCES BOARD JAN DL Tness of smta such as soil, clay, sand,
) gravel, shale, sandstone, etc. Show
ﬁ NoTicE OF COMPLETION OF GROUNDWATER- T dep‘;h which water is found and

APPROPRIA'"ON BY MEANS OF WELL |
Developed after January 1, 1962 -

.._‘ ' (Under Chapter 237 Montens Session Laws, 1961, as amended)

This form to be 'gnpmd by driller, and three copies to be filed

by the ewner with the County Clerk and Recorder in the county in
which the well is located, last copy to be retained by driller.

.Please snswer all qmﬂonl If not spplicable, so state, otherwise the
.’ fom may be returned

hel L1 ’o which water rises in well,

PO

- -

Top of Ground (Elev. above sen level)

To
(Feat)

12

Frem
(Faet)

Al

LRt Busses ay.
?’F!‘IMLAMJ&

Soian IIQC_KV_CIJAL[
Wital Bl OEAS

Rac

KWy

‘e
ap

Owner ¥William M. Brass.and....

™)
For Administrator's Use
S B Kaxine E. Brass, h/w as|i—

':!"

Jds4

Sol il

CRAGEL  awmn CEimEul

ceaut.

lgre <
o X - RY.I

MILLED
(Dug, ¢riven, bosred o drilled)

................. GHURIK. (mm.a) rm

@rill, rotary o¢ other)

o ‘ Equlpm.n' used

l ‘WM Use: Domestic (J Munlc:pd O Sk O

trrigation [J

; Industrisl [ Duinm 0 Other (J* Garden/lawn ). -

POBITIDE ...t sae e
JUSE U used for irvigation, industrial, drainage or other. Expiam
state number of acres and location or other data (i.e. Lot, Block

ESTIMATED ANNUAL WITHDRAWAL ....12,0(C. 000, mllong

5
of Cuing

S T
- et

(Pomt) (l‘;) PERFORATIONS

From To
1Feet) (Fout)

8" 2 top 164

Static water level ......8% . .fr*
Pumping water lwol .....105 ......... ft.*
[ LI - . SO galions per minute,
messured ........ minutes sfter pumping
began,

*Measured from ground level.

: Well developed by ... 6Glaxty......

Remarks: (Gravel packing, cementing,
packers, type of shutoff)

INDICATE LOCATION OF WELL AND PLACE OF USE, IF POSSIBLE.
EACH SMALL SQUARE REPRESENTS 40 ACRES.
an-Jan: 3- ™19

mmnt“n.nn
8 ko dotuldl ad 11 ioe, dnd opiration.

4 SR B LR ety
e

il

Show exact depth of bottom

e e e i A o e e
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leted by him on and a rJu

C-39

v STATE OF MONTANA
Deplrtnen: of Natural Resources and &mervation

029 caNn 20w 07
. MWELL LOG REPORT

State law requires that this ,fom be filed by the water well driller on any water well com- -
1, 1973 within ai

File Nq-ij.aﬂ'la

k

757 /é o

WHITE — D=~ =

D PINK — BU
C K- 005873

GOLDENROL — snuean

(60) letion of the well.
Address___Lakeside, M 9922

_x Domestic Stock

Irrigation

Municipal
____Other (if other, epecify)

Bavg j*g%a. Lot 33, 54 (s, M-.a.aﬁ

Industrial Lawn and Garden

L 702e)77

| %. METHOD DRILLED: Cable

___Bored

8. WELL L0G:

X _Forward Rotary Reverse Rotary

Depth (ft.)

Jetted Other (if other, specify)

From To Formation

Q

2

5. WELL CONSTRUCTION:

4o

6 4inches. Depth20Q ft.

Fe)
%)
185
185 200 |

Diameter of hole
Plastic Concrete

Casing: _x Steal
Threaded _x Welded

Other (if othenr,|

specify)

Pipe Weight:Dia.: From: To:

L T

‘a

% 1b/£t.6=5/81inches__ O feet 162 feet

§ ¥ 1b_1b/ft.5=1/21inches_150 feet 200 feet
: 1b/fe. inches feet feet

Was perforated pipe used? _x_Yes No

Length of pipe perforated 1 feet

P

Was casing left open end? x Yes No

Was a well screen installed? Yes x No

Material Dia. inches

(stainless steel, bronze, ete,)

Perforation type: xslots __ holes

Sige_¢,T, set from ‘]95 feet to 199 feet

Size set from feet to feet

Size set from feet to feet

Was a packer or seal used? Yes ¢ No

If so, vhat material

Well type: __ Straight screen
Was the well grouted?
To what depth?

Graveled
x Yes __ No

' (If other, specify)

Was the well disinfected? X Yes __ No

6. WATER LEVEL:
" Static water level 3 ft.below land surface
If flowing: closed~in pressure si
GPM flow through inch pipe
Controlled by: Valve Reducers
Other, spect

(Use aﬁarate sheet i1f neceseary)

tober 7, 1973

20 feet ‘
Material used in grouting Dril] g!;“?:‘: |10. ::E :zzf:?;; s '
Well head completion: Pitless adapter October 13, 1973 .
12" above grade_x _ Other, 1. __Yes x No

If 8o, how

12, :

This well was drilled under my jurisdiction
snd this report is true to the bent of ay
knowledge.

BILIMAYER'S, INC. )]
Lticense No.

Dm

r's or Firm Name

—Bailer

Pump _XOther

(If other, cpcc’iﬁ)

Pumping level below land surface:

fe. after_ 4% hrs. pumping_ 36 gpm
fe. lftcr hrs. punpin; gpm

——

e e et v em— e e .
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PURENNNEY ¢ . o - ] o , .
-4 029 26N 20W 01 ¢CDCC FLATHEAD &.‘,
LS '@"/’/.
C-40 T.26 . . R.2Q.% 7

D\ County....Flathead ...
STATE OF MONTANA

ADMINISTRATOR OF GROUNDWATER CODE
OFFICE OF STATE ENGINEER

eclaration of Vested Groundwaier Rights

(Under Chapter 237, Montana Session Laws, 1961)

-_ge‘l i"".mgﬁ(%}.. 4 x s of l".( Aod.dracax 1. Lakeside
N ame of Appropriator ess) (Town)
", ‘County of....RAathaad State of....Montana

g . have appropriated groundwater according to the Montana laws in effect prior to January 1, 1962, as fol-

~
4 2. The beneficial use on which the claim is based ..Domeatia...
..and. L.rigation
‘§' 3. Date or approximate date of earliest beneficial use; and how con-
) tinuous the use has been ..JUlY..31,..1057;. . continuous.
- B e
- l\ 4. The amount of groundwater claimed (in mine'r's inches or gallons
' ?&—-— per minute) .30 .gallons per.minuta . ...
s Lol
PN
% e—= 8. If used for irrigation, give the acreage and description of the
: "M lands to which water has been applied and name of the owner
L& - thereof .S152 Govt. Lot. 4. .7=05=20
. “i . 4_0{,. Sec.7.. TRGNR.20 W v,..Donald. Hackar
i3 § Indicate point of appropriation
14§ V.and place of use, if possible. 6. The means of withdrawing such water from the ground and the
: Each small square represents 10 location of each well or other means of withdrawal ...Pump........

e';'-,E 7. "Tho date of commencement and completion of the construction of the well, wells or other works for with-
drawal of groundwater ....Comuanced. o 2/3/135% . . complotod. 2 0T 105 g rcmmercscmeersimsinns

An. outhwest. cornar. af. Lot.4

“", & The depth of water table . 175 fantq......ccocmcnncinicrinrinninnenn

9. So far as it may be available, the type, size and depth of each well or the general specifications of any
" other works for the withdrawal of groundwater 8" caeing,. to.dapth.of. 1.4 feet,. . .261b..
v B 08I0 & WG AR PUGR=. x LL produes. K000 salicns..con.toun

N —
-
-

S0l

i
Sd

Core

Ry L, 0

10. The estimated amount of groundwater withdrawn each year 100,03 20l 1o0S. e
" "

11. ' The log of formations encountered in the drilling of each well if available .. Top..tn..220L,. . .graval..
i . ADA. Sament. gravels. 72.£t. £0.140.2%. 2014d. pogk,..ah:ls. . wlth....
i houlderas 140.fast. tao.1l44.feat. s0lid. roek.-14c. 6181 ooty navel &

sl Sament _urauels..16l. fast. . t0..172,. . mater. . toaring. 4ravely

: Such other information of a similar nature as may be useful in carrying out the policy of this act, including.
reference to book and page of any county record

QI Signature of Owner....., (Fnil 4 .

Date...January. 3%,.-196%. ...
B mcoplu to be filed by the owner with the County Clerk and Recorder of the county in which the well is

R

TR

Ceeredd A R

Please answer all questions. If not applicable, so state, otherwise the form will be returned.

wul to the County Clerk and Recorder; duplicate to the State Engineer; Triplicate to the School of Mines
ﬁ Quadruplicate for the Appropriator.
o ome.
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PUMPING TEST WELL NO 2

APRIL 26, 1958
34 G.P.M. FIRST 30 MIN: DRAWDOWN 16 FT. WATER CLOUDY
34 TO 45 G.P.M. FOLLOWING HOUR DRAWDOWN 23.5 TO 30 FT. WATER CLEARING
45 G.P.M. FOLLOWING 11 1/2 HOURS DRAWDOWN 30 TO 35.5 FT. WATER CLEAR

APRIL 27, 1958
71 T0 64 G.P.M. FIRST HOUR: DRAWDOWN 35 TO 45.5 FT. WATER CLOUDY
97 70 74 G.P.M. FOLLOWING 45 MIN. DRAWDOWN 71 TO 86 FT. WATER MUDDY TO
CLEAR
72 T0 83 G.P.M. FOLLOWING 9 1/2 HOURS DRAWDOWN 86 TO 109.5 FT WATER CLEAR

TO CLOUDY
69 TO 80 G.P.M. FOLLOWING 3 1/2 HOURS DRAWDOWN 59.5 TO 91 FT. WATER CLEAR

APRIL 28, 1958
76 TO 102 G.P.M. FIRST 3 HOURS DRAWDOWN 59 TO 164 FT. WATER CLOUDY
98 T0 95 G.P.M. FOLLOWING 9 HOURS DRAWDOWN 164 TO 162 FT. WATER CLEARING

TO CLEAR
(after Coe, 1958)
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APPENDIX D
Field Raw Data
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0°o2 962 0101-98-49 £-S

Y89 0°02 162 6001 -98-d9 e-s

60¢ 0°02 182 8001 -98-49 L-s

88Y 0°02 £y 2001-98-4d9 Z-h9

29y 0°02 ’ 02y 9001 -98-49 I-n9

(3,82 03) (352 (soywn) pajsassosun “oN o)deeg g
22uB3INPUO) 213 )2ads Buipeay »s5uv3snpuoy dJuRIINpUCY 214 1dadg ?1dweg

Joy sanjea pajoaliog

J14103ds jo awyy
3@ aunjedadway

'98/9/0L ‘s4v 113ds1yey e paisayyon §9dwes
J3IBR Wo13 wieg IJUBIONPUC)H dij19ads




APPENDIX E
Sampling and Analytical Procedures




Appendix E
Qualification of Data

The following reproductions within this appendix are the best quality
that can be obtained from the documents furnished to us.




APPENDIX E

Sampling and Analytical Procedures

Page Nos.

E-3 to E-25 Field Methods and Quality Assurance/Quality Control Procedures.
E-26 to E-64 PEI Associates, Inc. Laboratory QA Plan.

E-65 to E~84 AF Form 2752 Instruction.

E-85 to E-87 SOP for Determining Conductance.

E-88 to E~90 SOP for Determining pH.

E-91 to E~95 Table of Sample Holding Times.

E-96 to F-103 Table of Analytical Methods and Reporting Limits.




E-3
1. ALIBRATION OF FIELD EQUIPMENT

The following analytical equipment will be necessary to use for the
onsite remedial investigation:

pH Meter. For in-field analysis of water samples. Initial factory
calibration is provided and periodic field calibration with standard

buffer solution is required.

Electrical Conductivity Meter. For measurement during well
sampling. Factory calibration of instrument and conductivity cell
provided. Periodic field calibration with standard buffer solution

is required.

Mercury Thermometer. For measurement of water temperatures during
sampling. Calibration: factory calibrated once.

Other equipment that might become necessary during the field
investigation will be calibrated according to the manufacturer's
recommendations and/or generally accepted practice. Calibration procedures
will be documented for the project file, and copies of the procedures will be
available in the Field Team Manager's office.




E-4

2.0 PREVENTIVE MAINTENANCE OF FIELD EQUIPMENT

A1l equipment used by Battelle and its subcontractors for work in the
remedial investigation will be maintained under a preventive maintenance
program. The onsite team leader will prepare a maintenance schedule for
equipment that will list the maintenance tasks for each piece of Battelle-
owned or operated equipment. Maintenance will follow manufacturers'
instructions and will be performed as indicated in the field log book applica-
ble to the given piece of equipment:

- pH Meter
- Electrical conductivity meter
- Mercury Thermometer

Battelle will sub_.ontract the following activity during the study:
- Chemical analyses of soil and water samples

Battelle has specified or will specify to subcontractor firms providing
these services that any and all equipment used at the Malmstrom Air Force Base
be maintained in a proper and safe working order. Any equipment or device
determined not to be in such order by Battelle field personnel will be
replaced, repaired, or corrected.




E-5

3.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

.1 Chemical Data

3.1.1 Procedures for Field Measurement of pH

Field pH measurements for all water samples will be made in accordance
with a selected procedure from Standard Methods for the Examination of Water
and Wastewater (16th Edition); ASTM, Section 11, Water and Environmental
Technology; Methods for Chemical Analysis of Water and Wastes (EPA Manual
600/4-79-020); or Handbook for Sampling and Sample Preservation of Water and
Wastewater, EPA Document 600/4-82-029, as well as the tech-technical manual
for the field pH meter. Field pH measurements will be made as soon as
gassible after the collection of the sample. Since pH 1is temperature
dependent, the temperature of the sample at the time of the pH measurement
will be recorded. The electrode will be cleaned after each sample. (See
Section 6.0 on decontamination). The meter will be calibrated daily before
use with a reference buffer solution.

3.1.2 Procedures for Field Measurement of Specific Electrical Conductivity

Field EC measurements for all water samples will be made in accordance
with the references listed above for pH measurements and the technical manual
for the EC meter. If the temperature of the sample is other than 25 degrees
C, a temperature correction will be made and the result reported at 25 degrees
C. The probe will be cleaned after each sample. (See Section 6.0). The
instrument will be standardized with KCL solution daily before use.




E-6
.2 Soil Boring Data

3.2.1 Procedures for Shallow Surface Soil Sampling

Specific steps to be followed in the collection of soil samples are
outlined below:

1. Clear surface vegetation, rocks, leaves, and debris from the
sample point.

2. Using a solid-stem hand auger or other necessary equipment,
collect necessary volume of soil for sample analysis. Prepare
and preserve samples.

3. Record depth of sample or sample interval in bound notebook.

4. Record time of sampling and observations of sample conditions.

3.3 Surface Water Sampling Data

3.3.1 Procedures for Surface Water Sampling

Samples will be collected using a pond sampler or by submersing the
correct sample container, Sampling equipment will be thoroughly cleaned
between samples (see Section 6.0) and rinsed with water from the sample
location prior to sampling.

Specific steps to be followed in the collection of surface water samples
are outlined below:

1. Check calibration of pH and specific conductance meters and
temperature probe and record in bound notebook.
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2. Collect samples of surface water beginning downstream and
measure pH, specific conductance, and temperature; record in
bound notebook.

3. Collect necessary volume of water for sample analysis. Prepare
and preserve samples according to methods described in Section
7.2. Split sample and use the special procedures to exclude
air or light from the sample, if required.

4., Record time of sampling and observations of sample conditions
in bound notebook.

3.4 Surveying Data

3.4.1 Surveying Procedures

A1l sampling sites will be surveyed and located on aerial
photographs or USGS quadrangle maps using a Chain and Brunton Compass.
Locations will be surveyed to the nearest foot.
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4.0 SAMPLING NUMBERING SYSTEM

4.1 Sample ldentification

Sample identification will be accomplished in accordance with the
instructions recommended by the Air Force covering the use of the AF Form
2752, as well as the instructions for the development of a specific identifier
for the site location and sample type with an installation code, together with
the instructions for the assignment of a base sample number to identify
individual units in a sample.

The use of the sampling codes will require coordination of the Field Team
Leader with base personnel to ensure that the installation code is correct and
that the sample location is consistent with the identifiers used by the base.

In the use of the AF Form 2752, one form will be prepared for each
sample, and a copy will be furnished with each sample. It will indicate the
type of analysis to be performed. The information includes the sample
preservation methods that will be used and a listing of environmental sampling
methods. This listing will be of value to onsite personnel to indicate
special container requirements for additional analyses that may be specified.

Onsite personnel will obtain assistance in defining any special sampling
requirements from the Battelle Project Manager's office.

4.2 Additional Site Information

In applications where there is a need to define a sampling site in
greater detail, such as a sample location from a surface impoundment, the
Tocation a measurement data will be indicated in the field logs. A brief
indicator will be included in the comments section of the AF Form 2752. This
information will include the sampling depths, if appropriate.
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4.3 Identification of Sample Sites

Sample splitting procedures are given in Section 7.1. The split samples
will be delivered to base personnel with appropriate packaging material as
required by the contract. Since all groundwater samples will be split, the
sample identifier will differentiate between the two portions by the addition
of the parenthetical "B" following the sample identifier on the portion that
Battelle retains.

4.4 VUse of Control Samples

Blank samples, spiked samples, and duplicate samples represent an
essential part of the Quality Assurance Program of Battelle and PEI
Laboratories to provide estimates of the adequacy of sampling and laboratory
procedures. Sample splitting is required by the Air Force to independently
assess the laboratory results obtained by Battelle and PEI. In addition to
the split samples analyzed by the Air Force, laboratory samples will also be
split by PEI to assess the accuracy and precision of their laboratory
procedures. Furthermore, blank samples, spiked samples, and duplicate samples
will be furnished regularly to the laboratory for analysis. A minimum of 1 in
10 samples will be furnished on a random basis and they will be designated on
the same basis as the normal samples so the laboratory personnel will not be
aware of which samples are for quality control and/or quality assurance. The
field notebook will indicate which samples are duplicates or blanks.

The split samples and duplicate samples are used as quality control
samples to assess the accuracy and precision of laboratory methods. Analyses
of these samples may indicate the need for corrective actions and/or the need
for additional data. The blank or spiked samples are used to assure the
precision of sampling results and can also indicate problems in sampling
collection techniques. (See Section 7.0, Sample Handling and Packing.)




!
e i

ry

~ e e -

 —————— e ——v o

E-10

5.0 GROUNDWATER MONITORING AND SAMPLING

Two existing wells will be sampled in this project. One sample will be
collected from each well and analyzed for the onsite and offsite parameters.
Onsite parameters include pH, specific conductance, and temperature (see
Section 3.0).

A1l measuring, purging, and sampling equipment will be decontaminated as
described in Section 11.0 prior to data collection.

5.1 Groundwater Level Measurement

Groundwater level will be measured in each well prior to sampling (see
Section 3.0 for procedural details).

5.2 Surveying of Wells

The Tlocations of the existing wells will have been determined by
previous investigations. No surveying is needed.

5.3 Sampling for Onsite Analysis

Before performing any sample analysis, whether onsite or offsite, the
integrity of the samples must be assured by using proper collection
procedures. The sample must be representative of the aquifer of concern.

Each well will be properly prepared prior to sample withdrawal. Stagnant
water in the casing will be removed so that the sample can be taken from water
that has recently entered the well from the aquifer.
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This will be accomplished by removing three times the volume of water
standing in the well. If a well is encountered which is easily pumped dry,
the volume to be removed will be reduced and the well will be sampled upon
recovery. Water evacuated from the well will be disposed at some distance
from it so that there is no likelihood of immediate recharge by the stagnant
water. If the water is determined to be hazardous it will be drummed and
turned over the Malmstrom AFB for disposal (see Section 9.0).

Samples will be collected from the purged wells by pumping or bailing.
The first water withdrawn after purging will be used to rinse the sample
container, then water will be poured directly into the sample jars.

The sample jars will be glass and will be pre-labeled. The labels will
conform to the specifications in Sections 12 and 13 and the QA Plan in the
Presurvey Report and the chain-of- custody requirements described therein will
be followed.

Onsite analyses will include testing for pH, specific conductance, and
temperature (see Section 6.0 for procedures).

5.4 Sampling for Offsite Analysis

Purging, water level measurements, and onsite analyses will be performed
prior to collecting samples for offsite analyses (see Sections 5.1, 5.2, and
5.3). Water samples will be collected and split in accordance with procedures
outlined in Section 7.0. The sample containers and preservation methods
required are as follows:
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Parameter Container Preservative
Halogenated Volatile 2-40 ml septum Vial, 40C
Organics glass
Aromatic Volatile 2-40 ml septum vial, 40C
Organics glass
Non-halogenated 2-40 m! septum vial, 40C
Volatile Organics glass
Extractable Priority 1-1,000 m1, glass 40C
Pollutants _
Petroleum Hydrocarbons 1-5,000 ml, glass 40C
Total Dissolved Solids 1-500 ml, glass 40C
Priority Pollutant 1-1,000 m1, glass Fitter in
Metals (13) field, 40C;
H2S04 to
pH < 2
Lead 1-1,000 m1, glass Filter in
field, 40C;
H2504 to
pH < 2
Common Anions 1-500 ml, glass 40C

A1l samples will be handled, packed, and shipped in accordance with

procedures outlined in Sections 7.0 and 8.0.
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6.0 DECONTAMINATION PROCEDURES

Decontamination consists of physically removing contaminants and/or
changing their chemical nature to innocuous substances. The extent of the
decontamination procedures 1is dependent on a number of factors, the most
important being the type of contaminants involved: the more harmful the
contaminant, the more extensive and thorough the decontamination must be.

A1l equipment will be cleaned prior to and after each use on this
project. Decontamination will consist of combinations of steam cleaning
and/or detergent (trisodium phosphate) wash, drinking-quality water rinse,
methanol rinse, and distilled water rinse.

6.1 Soil Sampling

Tools to be used for soil sampling include: split-spoon sampler, scoops,
sample-cutting knives, and compositing buckets. Decontamination will include
wiping off visible particulate matter, washing with a laboratory-grade
detergent in clean water and solvent (methanol) rinsing, and final rinsing
with distilled water.

When necessary, the OVA will be decontaminated prior to continuing work,
but not less than once per day. Decontamination of the injection port,
column, and detector will consist of a purge of the equipment with carrier gas
accompanied by a marked temperature elevation of the heating zone. Syringes
will be decontaminated by rinsing with methanol, water, and finally with
methanol again.

W vel nt and P Test

All equipment used for well purging will be decontaminated prior to and
after use at each well. This includes all pumps and downhole equipment not
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permanently installed. The decontamination procedures will be similar to
those described for soil sampling Section 6.1.

6.3 Water Level Measurement

The water level indicator is a probe-and-cable assembly which will be
employed to detect water levels in the wells. It will be decontaminated
before use in each well. The probe and cable will be cleaned with a
disposable, soap-impregnated cloth and rinsed with water, then methanol, then
distilled water and wiped dry.

6.4 Water Sampling

Groundwater will be sampled from pumped drinking water wells. At least
three well casing volumes will be evacuated prior to sampling.

Equipment used for sampling surface water will also be decontaminated
prior to and between samples.

6.5 Personnel Decontamination

The personnel decontamination procedures to be used at Malmstrom AFB will
be performed as needed at each drilling location or other sampling site prior
to entering vehicles or 1leaving the study area. Battelle and each
subcontractor will provide all protective clothing for its own personnel and
the equipment necessary to comply with decontamination procedures specified in
the Health and Safety Plan.
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. AMPLE HANDLING AND PACKI

.1 1it le Procedures

A1l samples are to be split. Battelle will analyze one split of each
sample and provide the other split to the base point of contact (POC) on the
same collection day along with packaging materials sufficient to package 10%
of these samples for overnight shipment. Within 24 hours of sample
collection, the base POC will return these samples to the contractor for

subsequent overnight delivery to:

USAFOEHL/SA
Bldg. 140
Brooks AFB, Texas 78235-5501

The sample sent to the USAFOEHL/SA will be accompanied by the following

information:

- Purpose of sample (analyte)*

- Installation name (base)*

- Sample number (on containers)*

- Source/location and depth of sample

- Contract Task Number and Title of Project

- Method of collection (bailer, suction pump, air-1ift pump,

etc.)

- Volumes removed before sample taken

- Special conditions (use of surrogate standard,
nonstandard preservatives, etc.)

- Preservatives used*

- Date and time of sampling*

- Sampler's name*

(*This data will be labeled on each sample container.)
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For every 10 field samples collected, Battelle will take one additional
sample (a field duplicate) for quality control purposes. Table 2-4 provides a
10% allowance for these additional analyses. All quality control data will be
included in the draft and final reports. Duplicates will be indistinguishable
from other analytical samples so that personnel performing the analyses will
not be able to determine which samples are duplicates.

For every 20 field water samples collected, Battelle will prepare and
submit for analysis one field blank for all parameters analyzed in water. A
minimum additional analyses are included in Table 2-4.

This information will be forwarded with each sample by properly
completing an AF 2752. In addition, copies of field logs documenting sample
collection will accompany the samples.

Chain-of-custody records for all samples, field blanks, and quality
control samples will be maintained.

7.1.1 Groundwater Sampling and Splitting Procedures

A1l water samples collected will be analyzed onsite for pH, temperature,
and specific conductance.

A1l wells will be purged prior to sampling to ensure that fresh formation
water is collected. Purging will proceed until at least three well volumes of
water have been displaced or until pH, temperature, and specific conductance
stabilize. If water flow to the well is too low or recharge too slow to meet
above conditions, the number of volumes purged will be documented and the well
will be sampled in the most practical manner to get a representative sample.

Samples may be obtained by bailing or pumping. If a bailer is used and
samples are to be tested for volatile organic compounds (VOA), the VOA vials
will be filled from the bailer to a positive meniscus and capped. For other
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parameters, one-half of the water in the bailer will be poured into one
container and the other half into the other container. Additional bails will
be obtained and split in similar manner until a sufficient volume of sample is
obtained.

If the sample is obtained by pumping, a container large enough to
accommodate the total volume of all samples will first be rinsed with water
from the well being sampled and then filled with sample water. The VOA vials
will be filled and the sample remaining in the large container will be split
using the above procedures.

A1l sampling equipment will be decontaminated prior to use, between
samples, and between sampling locations to avoid cross contamination (see
Section 6.0).

7.1.2 Soil Sampling and Splitting Procedures

Split spoons or other sampling tubes will be decontaminated between
samples (see Section 6.0). The contents of each split spoon will be carved
from the center of the spoon and placed in the sample bottles. If the
recovery of the spoon is sufficient, a portion will be placed in VOA vials,
and the rest in a wide-mouth sample bottle. A1l bottles will be labeled for
future identification and placed on ice.

7.2 Sample Containers

Glass jars for soil samples will be provided by the Tlaboratory
contractor.
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7.3 Sample Handling and Decontamination

The collected sample and its container represents one of the major
avenues of personnel and environmental exposure. Precautions will be taken to
ensure that all the samples removed from the site are within the sample
container and that no residue remains on the outside of the container.

The procedure for collecting soil and sediment samples will be as
follows:

- Identify and document sample collection point or points, depth
increment of samples collected, and sampling devices used (see
Section 8.0, Sample Custody and Documentation).

- Complete log book entries, sample tags, and field record sheets
with the sample identification point, date, time and names or

initials of all.persons handling the sample in the field.

- Clean the outer surface of sample jars containing soil samples
with paper towels and clean water.

- Place sample tags on sample containers.

- Seal sample containers.

Remove sample container to packaging are.

The procedures for collecting water samples are generally the same as for
soil and sediment, except that the water is discharged directly from the
bailer or pump to the large sample container(s), and appropriate preservatives
are added to the containers prior to capping.
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7.4 Procedures for Packing Low-Concentration (Environmental) Samples

Most (if not all) samples collected during this investigation are
expected to contain low concentrations (less than 10 ppm) of organic and
inorganic chemical compounds and will, therefore, be considered environmental
samples. Procedures for packing low-concentration soil and water samples for
shipment will be as follows:

- Determine maximum weight allowed per package from the shipper
(140 pounds for Federal Express shipment).

- Secure sample bottle lids or plastic caps on brass tubes with
strapping tape or evidence tape.

- Mark volume level on bottles with grease pencil.

- Place about three inches of inert cushioning material, such as
vermiculite or zonolite, in bottom of cooler.

- Labels/Sample Tags: numbered sample tags will be used on all
samples. The organic/inorganic traffic report number labels
will appear on the bottles to be sent to the analytical
laboratories. Cover the labels with clear plastic tape.

- Place containers in cooler in such a way that they do not
touch.

- Put VOA vials in Ziploc plastic bags and place them in the
center of the cooler.

- Pack bottles, especially VOA vials, in inert cushioning
material.
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- Fill cooler with inert cushioning material and blue ice if
sample refrigeration is required.

- Put paperwork (chain-of-custody and traffic report copies) in
plastic bags and tape with masking tape to inside 1lid of
cooler.

- Tape cooler drain shut.

- After acceptance by Federal Express or other shipper, wrap
cooler completely with strapping tape at two locations. Secure
1id by taping and do not cover any labels.

- Place lab address on top of cooler.

- Put "THIS SIDE UP" labels on all four sides and "FRAGILE"
labels on at least two sides.

- Affix numbered custody seals on front-right and back-left of
cooler. Cover seals with wide, clear tape.

7.5 Procedures for Packing Medium-Concentration Samples

If medium-concentration samples (10 ppm - 15 percent) are collected (as
indicated by in-field OVA screening), they will probably fall within the
Flammable Liquids or ORM-A hazard class per DOT shipping regulations. The
following packing and labeling procedures will be followed:

- Secure sample jar 1lids or plastic caps on brass tubes with
strapping tape or evidence tape.

- Position jars and tags in Ziploc plastic bag so that the tag
may be read.
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Place about 1/2 inch of cushioning material (such as
vermiculate or zonolite) in the bottom of a metal can (such as

a paint can).

Place jar in can and fill remaining volume of can with
cushioning material.

Close the can using three clips to secure the lid.

Write traffic number on can 1id. Indicate "THIS SIDE UP" by
drawing an arrow and place the correct DOT hazard class label
on the can. Do not overlap labels.

Place about one inch of packing material in bottom of cooler.

Place cans or brass tubes in cooler and fill remaining volume
of cooler with packing material.

Put paperwork in plastic bags and tape with masking tape to
inside 1id of cooler.

Tape cooler drain shut.

After acceptance by Federal Express or other shipper, tape
cooler completely around with strapping tape at two locations.
Secure 1id by taping and do not cover any labels.

Place lab address on top of cooler.

Put "THIS SIDE UP" labels on all four sides and DOT hazard
class label on at least two sides.

Note: Write DOT hazard class on wide tape and place on side of
cooler if this is not marked on the margin of your DOT label.
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"Danger-Peligro” (Cargo Aircraft Only) labels should be placed
on at least two sides of the cooler.

Affix numbered custody seals on front-right and back-left of
cooler. Cover seals with wide, clear tape.
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. AMP TODY AND NTATION

8.1 Sample Identification Documents

The Field Team Leader will retain a copy of all Sample Identification
Documentation (AF 2752). A weekly cumulative listing of the sampling will be
furnished to the laboratory performing the analysis of samples, and to
Battelle's Project Management office. This document will be used in tracking
the sample results. The accumulative listing of field sampling will indicate
the purpose of each sample.

8.2 Field Log Books

Field log books will be dedicated to specific operations and/or to
specific sites where long-term tasks are being performed. The log books will
allow the entry of any operational data that the personnel responsible for
data collection desire to note in the record of events.

Field Tog books will indicate on the initial page the specific purpose to
which they are dedicated. They will also indicate general information on
location and Standard Operating Procedures that are applicable to the purpose
indicated.

The individual entries in the log book will cover a finite time period no
greater than one operating shift. Each entry will be completed by a line
being drawn across the page at the entry completion; a signature, date and the
time will be noted at the end of the entry.

Individual entries will begin with an indication of the time and dates of
the entry and the data, which may have any format, but may generally provide
the following information that is of interest in data retrieval:

T
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- Operation description: i.e., type of sampling and testing,
witnessing, packaging, drilling, monitoring  equipment
maintenance, etc.

- Personnel involved
- Special safety requirements

- Special equipment involved (note if within calibra-
tion)

- Weather conditions

- Field work sequential log; i.e., sampling location sample
identification, test results, times of performance of testing
or sampling, sample preparation, sample packaging or delivery,
disposal tasks or any unusual occurrences, including
breakdowns, special instructions, or any accident or incident
information.

Field log books will be maintained for all soil boring operations and any
monitoring well drilling and development operations. The field logs will be
the primary repository for the geological data developed in these operations.
The log books will be used to note soil classification data, indications of
soil discoloration, organic vapor test data, sample makeup data, driller's
log reference, any indications of drilling anomalies, water table indicators,
and refer once to appropriate logging information developed for each drilling
site.

A field log book will be maintained for each geophysical test site to
provide a reference to all testing and sampling performed at each site,
together with appropriate test results. The log will describe the test
operation, equipment, personnel, special equipment, safety equipment, SOPs,
and weather conditions, and will indicate test results or a reference to them.
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A field log book will be maintained for each- set of monitoring or
sampling tasks not covered by the above. This will include a groundwater
monitoring field log and a sediment or surface water sampling log. These logs
will indicate date and time and the sample location, type, and other data.

A field log book will be maintained for very specialized pieces of field
equipment, such as a four-wheel-drive vehicle or an organic vapor analyzer.
These will be mainly to log use, calibration and maintenance. The entry will
normally indicate the date, data, and the individual making the data entry.

8.3 Data Accumulation

Field data collected in other than the field data books will be furnished
to the Battelle Project Management office where it will be used in analysis
and evaluation, the preparation of reports, and the development of conclusions
and recommendations. These data will become part of the central data file.

8.4 Chain-of-Custody Record

A Battelle chain-of-custody form will be filled out for, and included
with, each cooler to be shipped. When properly completed, the form will
provide all needed information on where and how the sample originated, why it
was collected, and who had it at any time. The collector/shipper will retain
a copy of the form.

8.5 Corrections to Documentations

Any corrections to field logs, notes, custody forms, labels, etc. will be
accomplished by drawing a line through the incorrect notation, initialing the
deletion, and then writing in the correction.
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8.6 Traffic Reports and Sample labels

The traffic reports used will be OEHL form AF 2752. Each label will
have enough information to completely identify the source, date of collection,
collector, and any preservatives used.
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1.0 INTRODUCTION

Figure 1-1 presents the corporate quality assurance organi-
zation and illustrates the relationship of the Laboratory Group's
quality assurancec activities to the total corporate quality
assurance cffort. tr. Charles Zimmer, Corporate Quality Assurance
Coordinator, is trained in statistics and has over 20 ycars of
expericnce in the environmental ficld.

The principal function of the PEDCo Environmental Laboratory
is to provide data that are:

representative
accurate ..
precise

complete
comparable
defensible

on timec

The management of PEDCo Eavironmental is commiteted to thesce
objectives and has a policy of producing data of documented high
quality.

Quality assurance is the sum of all those activitics in
which the laboratory is engaged that will ensure the validity of
the information gencrated.

Quality assurance is not restricted to the development and
recention of quality control (QC) charts for precision and accu-
racy, but rather includes all laboratory activities that affcect
the results produced. These activities include, but arc not
restricted to, the choice of methods, ceducation of personncl,
handling 6f specimens, and reporting of results.

The purpose of this manual is to outline the quality assu-
rance activities of the PEDCo Environmental Laboratory.
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2.0 LABORATORY ORGANIZATION AND RESPONSIBILITIES

The organization of the PEDCo Environmental Laboratory is
designed to provide an cfficient flow of administrative, tech-
nical, quality assurance, and advisory activities throughout its
operation.

The organizational chart is presented as Figure 2-1, and the
responsibilities of the staff arc outlined below.

DIRECTOR

The responsibilities of the Director are as follows:

Set objectives for the Field Studies/Laboratory Division.
Plan the Division's coursec and policies.

Organize the personnel, facilities, equipment, and
materials into a coherent organization that can fulfill
the Division's plans.

Integrate the various parts of the organization.

Mcasure the success in achieving the objectives.

Resolve problems.

ASSOCIATE DIRECTOR

The responsibilities of the Associate Director are as follows:

"Coordinate the activitics of the Field Studies/Laboratory

Division.

Primary administrative contact with regulatory and
accreditation agencies.
[ J

Assist the Director in the implementation and supervision
of administrative operations.

Provide liaison with clients.
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2.3 QUALITY ASSURANCE COORDINATOR

The responsibilities of the Quality Assurance Coordinator
are as follows: .

Develop, coordinate, and cvaluate the quality assurance
program.

Conduct routine checks on quality assurance items
(Figurec 2-2).

Review performance cvaluation results.
Evaluate mecthods and procecdures.

Act as technical advisor to Group Supervisors.
Issue, prepare, and cvaluate audit samples.

Develop quality assurance plans for special projeces.

2.4 SENIOR INDUSTRIAL HYGIENIST (CIH)

The responsibilities of the Senior Industrial Hygienist arc
as follows:

Interpret AIHA accreditation requirements and cstablish
appropriate company policy.

Advise Group Supervisors on all industrial hygicne
activitics of the laboratory.

Assist the Quality Assurance Coordinater in the
design of the entire Laboratory Quality Assurance
Plan.

2.5 GROUP SUPERVISOR

The responsibilities of the Group Supervisors are as follows:

-

Sct objectives for the laboratory.

Plan the laboratory's course and policy.
Organize the laboratory personnel and facilities.
Evaluate the success of the laboratory.

Serve as project director.
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QUALITY ASSURANCE CHFCKLIST

ITEM FREQUENCY DATE

SAMPLE LOG MONTHLY
ANALYSIS REQUISITION BOOK MONTHLY
PROCUREMENT LOG MONTHLY
DATA FILES MONTHLY
Q.C. CHARTS MONTHLY
REAGENTS:

A) NEW ITEMS ODOATED MONTHLY

B) QUTDATED ITEMS REMOVED MONTHLY
MAINTENANCE & CALIBRATION RECORDS

A) AA SPECTROPHOTOMETERS MONTHLY

B) BALANCES MONTHLY
C) HYDROTHERMOGRAPH MONTHLY
D) BOMB CALORIMETER MONTHLY
E) SPECTROPHOTOMETERS MONTHLY
F) GC, GC/MS MONTHLY
METHODS MAMUALS YEARLY
Q.A. MANUAL UDPDATE YEARLY
TRAINING RECORDS YEARLY
GENERAIL PROCEDURLS RANDONM
CLEANLINESS RANDOM
SAFETY RANDOM
PERFORMANCE EVALUATION RESULTS
(PAT, WP, SOZ' no , oGM, COAL, AS RECEIVED
MCTHOD 3) “

Figure 2-2. Quality assurance checklist.
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GROUP LEADERS

The responsibilities of the Group Leaders are as follows:

° Determine the technical methods to be used.
° Direct the day-to-day wcrk.

° Handle personncl matters.

° Anticipate problems.

° Troubleshoot.

° Revicw reports for technical accuracy.

° Manage projects as assigned.

° Train the analysts.

SAMPLE CUSTODIAN/QUALITY CONTROL CLERK

The responsibilities of the Sample Custodian/Quality Control

Clerk are as follows:

° Reccive and log samples cntering the laboratory.
° Maintain custody records.

° Proper storage of samples.

° Document custody chanqes‘in the laboratory.

° Reccive and log recagents entering the laboratory

{Figure 2-3).

° Maintain Quality Control Charts.

e Alerz Quality Assurance Coordinator to any unusual
trends on Quality Control Charts.

ANALYSTS

The responsibilities of the Analysts are as follows:

¢ Perform sampling and analyses according to approved
PEDCo mecthods. :
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° Alert the Group Leader to any analytical problems and
document the problems on the data sheet.
° Perform routine maintenance and calibration of instru-
ments.
° Prepare rcagents.

LABORATORY CLERK

The responsibilities of the Laboratory Clerk arc as f{ollows:

° Maintain records.
° Maintain the Project Status Board.

° Perform gencral clerical duties.
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3.0 METHODS

The PEDCo Environmental Laboratory normally uses published
mcthods, e.g9., Federal Register mcthods for Environmental Pro-
tection Agency (EPA) Compliance analyses, NIOSH publications for
industrial hygicnc samples, and various other regularly accepted
analytical references such as those of the ASTM. If a different
mcthod, or a change to an existing method is neceded, the altera-
tion is documented in the PEDCo Laboratory Mcthod Series Manual.
Each procedure accepted for usc in the PEDCo Environmental Lab-
oratory is cntered in the manual along with the following legend:

PEDCo ENVIRONMENTAL METHOD CONTROL

Parameter Method
Usc approved by Date
Termination approved by Date

The most often used methods are reviewed and changed as necessary.
These accepted methods have been collected in two identical

scts: onc as the master laboratory control document, the other
as the working copy in the laboratory. As new individual methods
attain more frequent use, they are reviewed, changed as necessary,
and included as PEDCo approved mcthods. All PEDCo approved
mcthods are reviewed at lcast annually and reapproved for usc.

The front page of cach approved method tracks the dates at which
changes to the method have been introduced and dates on which

the mcethod has been reviewed.

The methods which PEDCo Environmental, Inc. routinely usc
for analysis arc sclected {rom thesc publications:

1. Methods for Chemical Analysis of Water and Wastes.
U.S. EPA, Cincinnati, Ohio, 1979, Publication No.
EPA-600/4-79-020.

2. Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods. U.S. EPA SW-846, 1980.
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Quality Assurance Handbook for Air Pollution Mcasurement
Systems, Volumes I, II, III. EPA-600/9-76-005, EPA-
600/4-77-027a, and EPA-600/4-77-027b.

Guidelines Establishing Test Procedures for the Analvsis
of Pollutants. Federal Register, December 3, 1979,
Vol. 44, No. 213, Part 3, pp. 69464-69575.

NIOSH Manual of Analytical Methods. U.S. Department of
Health, Education and Welfare; Public Health Service,
Centcer -for Discase Control, National Institute for
Occupational Safety and licalth, Cincinnati, Ohio.
Second Edition. Vols. 1, 2, 3:; April 1977. vol. 4,
August 1978. vol. 5, August 1979. Vol. 6, Auqust 1980.

Annual Book of ASTM Standards, Part 26, Gascous Fuels:
Coal and Coke: Atmosoheric Analysis. American Socicty
for Testing and Matcrials. Philadelphia, Pennsylvania,

1980.

Annual Book of ASTM Standards, Part )1, Water. American
Society for Testing and Materials. Philadelphia,
Pennsylvania, 1979.

Mcthods of Air Sampling and Analvsis. 2nd ed., APHA
Intersociety Committee, 1977.

Standard Methods for the Examination of Water and Vaste-
Water. 15th ec., 1980, American Public Health Assn.,
Washington, D.C. 20005.

Handbook for Analvtical Quality Control in Water and
Wastewater Laboratories. EPA-600/4-79-019, 1979.
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4.0 CHAIN OF cCusTODY

This scection contains custody procedures used in the labora-
tory. Custody proccdures used during sampling are contained in
the quality assurance plans for the ficld groups and the complcte
procedure is compiled in a scparatce document.

4.1 SAMPLE RECEIVING

Every sample entering the lab for analysis is assigned a
unique alphanumeric identity on the Sample Receipt and Record
Sheet (Log). In the sample log-in book, the number is correlated
with the client's identification and with the number of the
analysis requisition form. A copy of the sample reccipt and
record sheet is shown in Figure 4-1.

The analysis requisition is a triplicate form that lists the
clicent, project number, type and number of samples submitted, and
analyses required. It also assigns analysts to specific tasks
and shows the number of hours cestimated for those tasks.

The white (top) shect of the requisition form is placed 1n
the requisition binder: the pink sheet is placed with the samples
and later with the raw data. The ycllow sheet is given to the
person requesting the analyses. In some cases, the yellow copy
may accompany some of the samples 1{ a batch includes both inor-
ganic and orqanic analyses. A copy of the sample analysis
requilsition ard record sheet is shown as Figure 4-2.

The samples cemaia in the locked sample storage room untal
removed for analysis. This transfer is documented on a Sample
Control Record (fFiqure 4-3) which is maintained by the samplc
custodian. The Samplce Control Record documents all custody
changes which occur in the laboratory and each procedure per-

formed on the sample.

4.2 SAMPLE ANALYSES

Prior to the analyst receiving the sample from the sample
custodian, a laboratory data shcet is prepared by the analyst.
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PEDCO ENVIRONMENTAL LABORATORY
SAMPLE ANALYSIS REQUISITION AND AELCORD sHELT N° 1252

Client: Date:
Project no.t Requested by:

Dete results needed:

Type and number of semples:

Analyses fequired Ref. Method

Special lnstructions:

Retain samples untal: Budge?t: Cost:
RESOUACES
Man-hours Date
Personnel Est. | Ace. done Activity

Figure 4-2. Example of Sample Analysis
Requisition and Record Sheet.
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The laboratory data sheet (Figure 4-4) includes the following
information:

Sample numbers )

Date sample received by the analyst
Analysis and method number

portion required for analysis

Signature of analyst

Signaturc of chemist checking calculations

Release of samples requires annotation of the Sample Control
RRecord and verification of information and sample container condi-
tion. If the sample is to be transferred between two pgersons
(i.c., two analysts), the transfer must take place through the
sample custodian. In other words, the sample must be returned to
the sample custodian and it is then reissued.

After obtaining the samplc from the laboratory sample custo-
dian, the analyst verifies the data and makes appropriate annota-
tion of the records. If a question arises, it is first discussed
with the sample custodian. If this does not resolve the problem,
it is brought to the attention of the person submitting the
sample for analysis. If the problem cannot be resolved, the
sample is voided. The analyst keeps the samples in view or under
limited-access locked storage. The analyst visually inspects the
sample to determine that the physical condition is suitable for
analysis. For any sample for which the condition is questionable
or the method of collection was inappropriate, such as the pres-
ence of an inappropriate interference, the samples are not ana-
lyzed, and the data sheet is annotated. The analyst must maintain
proper custodial procedures while analyzing a sample. Samples or
intermediate solutions must be in the analyst's physical posses-
sion, in view, or in limited-access locked storage. The labora-
torics are locked so that only authorized personnel have access.

Analyses should be conducted in accordance with the proce-
dures specified in the contract statement of work and referenced
by number to the standard method in the laboratory procedurcs
manual. Any deviation from these procedures must be annotatced,
and the analyst must be prepared to justify deviations under
oath. All data are recorded on the data sheet. All measurements
associated with the sample must bc traceable in accordance with
good quality assurance record-kceping procedures. Thus, asso-
ciated calibrations must be recorded cither directly on or
attached to the data sheet or indirectly by reference to the
standard solution number or instrument number.

All of the columns used on a data shect must be labeled.
Extra columns may be used for intermediate results of calculacions
if that will make for clearer understanding.
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LASORATOAY DATA

Client Anglysis

. Oete \ Method Mumder

Analyst - Checher _
SAMPLL NUMBCRS

Figure 4-4.

Example of Laboratory Data Record.
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The axes of all graphs are labeled as follows: micrograms
and ppm arce the x, or horizontal axes:; 0.D. and scale divisions
are the y, or vertical axes. If the least squares fit is cal-
culated, indicate this on the data sheet and record the slope,
y-intercept, and the correlation coefficient.

Sample calculations should be included so a reviewer at a
later date can ascertain immediately what was done.

4.3 SAMPLE RECORD KEEPING

The PEDCo alphanumeric identification is used on’ all data
sheets, containers, beakers, ctc. The client's sample number or
name can be used for extra information, if desired. Exceptions
are instances in which a sct of numbered containers, such as
Kjeldahl flasks or ashing cruciblcs, is used:; here the container
number must be matched on the data sheet with the PEDCo alpha-
numecric identification.

All raw data for analyses in progress are kept in project
folders in a rack when not actually being used. When all the
tests on a set of samples arc completed, all of the raw data
sheets with the pink requisition form attached are placed in the
appropriate Group Leader's ~“In” basket.

Associated calibration curves and charts should be signed
and dated; a system of positive identification and controlled
storage is used. The exact method of analysis must be readily
asccrtainable. This is most casily done by making reference to
the standard analytical procedure uscd when a method allows for a
choice of procedures. If any portion of the sample remains after
analysis is completed and if storage is required, the analyst
must rescal the sample, and rcturn it to the laboratory sample
custodian. Appropriate annotations are made in the transfer
records and the sample is stored in accordance with specificed

procedurces.

The analyst's calculations are checked as required by inter-
nal audit. The person checking the calculations signs and dates
the data shect. The data sheet is returned to the file. All
records must be in ink. Errors are corrected by drawing a
straight line through the error and initialing. Completed rec-
ords are maintained by the laboratory sample custodian. Use of
records other than official records is prohibited.

When all analyses are completed, the report is prepared and
delivered. A copy of the report, the raw data, and other docu-
ments are placed in the laboratory files which are kept in a
locked, limited access area. The filing system ‘'utilizes a client
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5.0 QUALITY CONTROL

Reliability in analytical determinations is maintained
through strict adherence to quality control procedures. PEDCo's
procedures arc designed to control both the accuracy and pre-

cision of analytical results.

5.1 ACCURACY

When the analytical procedure is appropriate, a known refer-
ence standard is routincly analyzed to ensure the accuracy of
results. This standard may be spiked into a separate aliquot of
a sample or analyzed as a scparate sample itself. The procedurce
is to run this standard with cach lot of samples sent to the
laboratory. In addition, if more than 10 individual analyses
arc made, additional standards will be analyzed at the rate of 1

standard per 10 analyscs

Control charts are prepared using an estimate of the method
variability (i.e., standard deviation) obtained from the litera-
ture, or determined by repeated duplicate analyses run in the
laboratory. A control chart for accuracy is shown as Figure
5-1. Each time the analyst runs a reference standard, the
result is entered on the control chart. If the analytical
procedure is in control, the cstimate of the standard should lic
within the +20 control limits. The results should be random,
and tend to fall above and below the true value for the standard.
If an individual analysis of the reference standard falls outside
the 20 limits, the analyst is required to repeat the analysis of
the standard. Should this sccond result also fall outside the
20 limits, the group leader determines the cause of the discrepancy
and makes the necessary corrections in procedurce or technique.

The control chart also provides a mcans of detecting bias
in results. Evidence of bias is obvious when the individual
analyses of the refercence standard tend to be all above (or
below) the true value, or begin to show a definite trend in the
amount of departure from the true value. When this situation
occurs, the sample custodian notifies the group leader and the
quality assurance coordinator even before the 20 limit is excceded.
Again, routine sample analysis is not continued until the source
of bias has been identified and corrected.
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Figure 5-1. Accuracy control chart.
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5.2 - PRECISION

Replicate analyses are performed on at least 10t of the
samples processed by the laboratory. A record of the precision
of most analyses is kept by calculating and plotting the coeffi-
cient of variation (CV) of the pairs. The coefficient of varia-
tion is defined by the equation:

2 172
(xl-xz)
CV:-S-=
X ‘xl*xzjl
2

where xl and xz values of the given paramcter for
the replicates,
s = the standard deviation of the rep-
_ licates, and
X = the mean of the replicates

The mecan CV for an appropriat- number of sample pairs
(usually 20) is detcermined, and the upper control limit (UCL)
at the 99.5 percentile is calculated (UCL = 2.8 TV for duplicate
values). The mecan and control limit values arc plotted on the
chart shown as Figure S-2.

The analysts rceport the results of replicate analyses ecach
day to the sample custodian on forms provided. The sample
custodian calculates and plots CV along with the date and client
code.

Quality Control data sheets for the organic group are shown
as Fiqures 5-3, S5-4, and 5-5, and for the inorganic group as
Figures 5-6 and 5-7.

5.3 CORRECTIVE MEASURES

when the sample custodian records a value that 15 out of
specification (for cither accuracy or precision), the group
leader is immediately notified. A series of steps are then taken
to corrcect the deficiency:

d The data are examined for calculation error.

° The group leader discusses the test with the analyst to
sec if a procedural error was made.

* The reagents used are examined to sce xf any were out
of date o~ used in error.

° The instrument, if one was used, is examined for
defects or improper calibration.
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Additional Sample Calculations:
Qualaty Control Calculations
PRECISION ACCURACY
Farencter Semple No. Values Daete Theor. Exp. \ o!
Odtained Vel. Vel. Theo: .
l | L

e § e b § e § e | e e

|
|
|
|
|
l
|
|
|
|
|

Figure 5-5. Quality control report - charcoal tubes.
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STANOARD RLICARINCL RATEAIAL REPOATING FORM
(INTERNAL STANDARD FOR ACCURACY]

nethod No. Paremerer
waorking Range - Unaits
Client ] Dete

Valuecs dctermined

Figure 5-6. Quality control report of accuracy - inorganic.

RIPLICATL AKALYS:S REPORTING FOR™M

Me2NOC ND. _ Porameter

workang Mange Unite

Client | 4] Dete

Vaslues determined A ] Difletence

Figure 5-7. Quality control report of precision - inorganic.



If the error is corrected by recalculation, no further
steps are taken. If the error was due to one of the other
causes, the test is rerun to obtain answers within specifications.
Should the results again be out of specifications, the above
procedures are followed in greater detail and the test rcerun by
another analyst and/or with freshly prepared reagents.

5.4 PERFORMANCE EVALUATION (Audits)

The PEDCo Environmental Laboratory participates in the
Proficiency Analytical Testing Program administered by NIOSH; the
Water Pollution Performance Evaluation Program administered by
the U.S. EPA; "and the U.S. EPA Stationary Source Quality Assurance
Program for SO2, NOyx, DGM, coal, and Method 3. The audit results
are reviewed by the Division Directors and the Quality Assurance
Coordinator and discussed with the Group Supervisors and the

analysts.

The PEDCo Laboratory also has been approved by the U.S. EPA
Environmental Monitoring and Support Laboratory in Las Vegas,
Nevada for the analysis of priority pollutants from hazardous
waste sites. PEDCo has participated successfully in various
preaward performance surveys and ongoing performance audits under
existing contracts.

5.5 DATA VALIDATION

All data generated by the laboratory is checked for technical
accuracy by the Group Leaders. This involves verifying that the
appropriate analytical method was used, the detection limit 1S
appropriate, the proper number of significant figures arc reported,
and the data were calculated properly (This is done by repeating
the calculations for at least one sample). The data is then
given to the Data Clerk who redoes all hand calculations and
verifies all data entries into computer programs. The data 1is
then reviewed by the Quality Assurance Coordinator before the
report is issued.

5.6 REPORTS

Analytical reports are typed by the Laboratory Clerk and
checked by the Data Clerk before being signed by the app;opriatc
supervisor. Major reports include summaries of all quality con-

trol data.

Twice weckly status reports of all laboratory projects (by
Analysis Requisition number) arc prepared and submitted to the
Division Director. These reports include: .
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date samples received
date analysis started
datc report duce

percent completed
appropriate remarks (problems and corrective actions)

These reports also include the status of all major instrumentatcion.




e ——— ——r———— o+ 1+~

E-59

6.0 TRAINING

It is corporate policy that cach ycar cach professional
cmployee is cncouraged to attend one short course or its cquivalent
specific to the employee’s professional responsibilitics.

Each new employee undergoes an orientation and on-the-job
training period before being assigned independent duties. When
reproducible vesults are routinely obtained by the analyst, he or
she 1s considered fully trained.

Additionally, institution of new techniques, modification of
procedures, or the acquisition of new equipment is accompanied by
appropriate in-house, or if nccessary, extramural training.

Selected personnel are also trained in tasks different from
their regular assignments.
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7.0 INSTRUMENT MAINTENANCE AND CALIBRATION

PEDCo Environmental, Inc. maintains Preventive Maintcnance
and Service Contracts with the manufacturers of all major instru-
ments in usc in the laboratory (Finnigan Corporation, Hewlett-
Packard Company, Pecrkin-Elmer Corporation). Maintenance logs are
compiled for cach major instrument.

7.1 INORGANIC SECTION
The following calibration procedures arc followed:

° Analytical balances are checked with class S weights
cach day that they are used. If a trend in lnaccuracy
is found, and cannot be corrected by PEDCo personncl,
professional service is obtained. The balances are
serviced and checked by an NBS certified scrvice agent
cach year.

° Atomic absorption spectrophotometers arc calibrated for
cach mectal analyzed and a rccord kept of instrument
response. Should a lack of sensitivity or other mal-
function be detected that cannot be corrected in-housc,
professional scrvice is obtained.

° Ultraviolet/visible spectrophotomcters are checked with
standard color cuvettes cach day they are used, and
checked for irror and grating alignment monthly.
Scervice critc.ia are as described foc the other in-
struments.

¢ The bomb calorimeter is calibrated monthly as recom-
mended by the manufacturer.

7.2 ORGANIC SECTION

Gas chromatographs and the gas-chromatograph-mass spectrom-
ecters are calibrated when used, for sensitivity, accuracy and
accurate mass assignment. If the required sensitivity cannot be
obtained, prescribed maintenance procedures are initiated. If
these do not enhance the instrument responsc to the level desiced,
professicnal service is obtained. ’
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8.0 GLASSWARLE CLEANING PROCEDURES

8.1 INORGANIC SECTION

Glassware jis routincly clcaned with an alkaline detergent,
rinsed with hot tap water, ~nd oven dried. Before use, ‘cach
item is rinsed with decionized water and/or the solution to be
usced. Glassware to be used for trace metal analyses is cleancd
in cither alcoholic sodium hydroxide or chromic acid, followed
by a soak in l:1 nitric acid and a rinse with deionized water
(ASTM TYPE I).

8.2 ORGANIC SECTION

In the organic laboratory involved in the analysis of sam-
ples containing residues in the parts per billion range, the
preparation of scrupulously clecan glassware is mandatory. Par-
ticular care must be taken with glassware such as Kuderna-Danish
flasks, evaporative concentrator tubes, or any other glassware
coming in contact with an ecxtract that will be cvaporated to a

lesser volume.

Basic clecaning stcps are as follows:

° Remove surface residuals immediately after usce.

° Hot soapy soak to loosen and flotate most of residue.
° ilot water rinse to flush away flotated residuc.

° Soak with deep penctrant or oxidizing agent to destroy

traces of organic residuc.

° Hot water rinse to flush away moeterials looscned by
deep penctrant soak.

* Rinse with distilled water to remove mectallic deposits
from the tap water.

® Rinse with high purity acetone followed by high purity
methylene chloride.

* Bake in a muffle furnace at 400°C for 30 minutes.

® Flush the glassware just before using with the same

solvent to be used in the analysis.




£-62

9.0 SAFETY PROCEDURES

LABORATORY CONDUCT

° Follow i1natructions exactly.

° perform only authorized experiments.

° Protect cyes, face, hands and body.

° Practice good housckeeping.

° Lecarn basic first aid.

° Know where to get help quickly.

° Know location of first aid and fire fighting cquipment.

° Report all accidents and unusual occurrences immedi-
ately.

° fc nrofcasional.

FIRE PREVENTION

° Store all flammable liquids in the fireproof cabincts.
° Whenever possible., and always when large auantaties are
tavolved, uuc {lammable liquids in a fume hood. When

12 15 necessaty to use flammables on an open bench, be
certain that there are no open flames ncarby.

° Place waste {lammable liquids in the aporopriate
safety cans for disposal.

° Disposc of solid and liquid oxidants, such as pcrox-
ides, perchlorates, and nitrates, by flushing down the
sink with water. Kcep these materials away from flam-
mable items such as wood and paper.

® Be certain not to overload electrical circuits. Do no:t
use equipment with worn or bare wiring.
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Be aware of the two types of fire extinguishers in the
laboratories. The dry chemical (ABC) type is for usc
on paper, liquid, or eclectrical fires. The CO2 (BC)
type 1s for use on liquid or clectrical fires.

Know the location of the {ire alarms on the hall wall
ncar the northecast exit stairwell and in the clevator
arcea. '

PREVENTION OF POISONING

Use toxic materials such as chlorine gas, cyanides, and
brominc in a hood only. These are inhalation hazards,
and somc are toxic by skin absorption. Use gloves when
handling brominec.

Some compounds in usc in the lab are slow-acting
poisons when ingested or absorbed in small amounts.
Among these are arsenic, mercury, lead, and hexavalent
chromium compounds. Wear gloves when handling thesce
compounds in high concentrations and wash hands thor-
oughly after usec.

Clean up all chemical spills, cven of scemingly harm-
less materials. One spill may react with another.
Neutralize concentrated acids with sodium carbenate
(Na2CO3), and bases with boric acid (H3BO4) before
clcaning up.

Always usc a rubber bulb to pipet.

Exercise care 1n handling of all samples. Thear
contents arc unknown.

Do not cat, drinx, or smoke in the lab work arcas.
I{ vou have any cuestions about handling a parzicula:

compound or rcaction, consult your supervisor, the wall
char:, or the CRC Handhook ot Laboratory Safeuy.

PERSONAL SAFETY

Clean up all water spills on the floor.
Use only cquipment and tools suited to the job at hand.

Disposc of broken glass only in the marked container.

et
v o e et s At
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e Do not wear loose clothing or open-top shoes. Wear a

laboratory coat at all times and a rubber apron, gog-
gles, or gloves when indicated.

SAFETY EQUIPMENT

° Know how to use the following items in the laboratory:
fire extinguishers, fire blankets, safety showers, cyc
wash stations, first aid kits and the rescue air pack.

GENERAL

° Protective Clothing - Each employec will be provided a
sufficient number of laboratory garments (i.ec., lab
coats, smocks, cetc.) to be worn at all times while in
the laboratory. Care of thesc garments by the laundry
service company is the responsibility of the employece.
Each employee should have one clean garment available

at all times.

° Eye Protection - Safety glasses are required under
Federal law and must be utilized. Custom-fit safety
glasses or corrective lenses are furnished by PEDCo.

-

° Foot Protection - Conventional strect-type footwecar 1s
sufficient. Sandals, canvas, or similar footwear
should not be worn in the laboratory.

° Miscellancous - Rubber, cloth, or leather gloves arce
available for hand protection and must be worn vhenever

the occasion warrants.

° Exits - Be conscious at all times of the ncarest lab-

oratory exit and ncarcest building exit.
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INSTRUCTIONS FOR COMPLETIRG AF FORN 2752,
ENVIRONMENTAL SAMPLING DATA

The purpose of this fors 18 to record environmental and drinking water
sampling faformetion. The fors vill be used for subaftting environmental and
drinking veter samples (except radiological sanples) to the USAF Ocoupational
and Environmental Heslth Laboratory (USAF OEHL). Use AF Form 2753 for

radiological sampliog deta.

1. Identificetion Dats. Plastic eabossed cards for recording identification
data may be used in lieu of the follovwing handuritten entries:

s. Sampling Site Identifier. Enter code for Sampling Site Identifier
(see page 3).

b. Base. Enter name of base vhere sacple 1s collected.
c. Sampling Site Description. Enter name of sampling site.

2. Date Collection Began. Enter date sasple collection began (e.g., if
Jan th, 1981, enter 81/01/1%).

3. Time Collection Began. Enter time (2%-bour clock) sample collection
began.

4. Collection Method. Check vhether sample was a gradb sample or a coamposite
sample. If a composite sample, enter number of hours froo beginning to the

coopletion of compositing.

S. Mail Reports To. Enter four-digit base code io small boxes (same code as
first four digits of environmental identifier if same base). Enter mailing
addresses wvhere analysis results vill be sent. Ioclude unit designatioo,
office sycbol, base, state, and ZIP code.

6. Sanmple Collected By. Enter name (last name oaly), grade and AFSC of
individual collecting sanple.

7. Signature. Enter signature of individual collecting sacple.

8. AUTOVON. Enter AUTOVOK pumber of responsible fodividual who can answver
questions froc the laboratory coocerning the sample.

9. Reasons for Sutcission. Enter code (fa the box to the right of shaded
"E") indicatiog reascn for submitling saople.

10. Base Sample Number. Enter etight-digit coded base sample aumber for each
sample. See pages 8-,

11. OEHL PID. Leave blank.




12. Analysis Requested.
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Check the block to the left of the analyses desired.
For paraseters not 1isted, enter parameter mase end nuzber in the dlank speces
provided under the sppropriste .. eservation group. Continue in the Cocments

Section 1f require..

13. On-Site Analyses. Enter results of any on-site analyses. For parameters
not 1isted, enter parsseter name, numbder, value and unit in the blank spaces
provided.

14. Preserve a one liter (one quart) sample as shown in page 7 for each group
in which an snalysis is requested.

15. Submit one copy of the completed forc 1o a vaterproof envelope with the
sample to USAF OEHL/S, Building 140, Brooks AFB TX 76235.
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THE SAMPLING SITE IDENTIFIER

drinking vater saapling sites sust be

1. A1 tal sonitoring end

1denun::v:;c:- ::.:«razed mpanner. The saspling site 1dentifier will be
used for local fdeptification purposes and vill be the prisary fdentifier for
eoviromental date stored in a central Automatic Dats Processing (ADP)

repository,
2. The sampling aite {dentiffer 13 nine alphanumeric characters made up of
the installetion code, followed by the sagpling site type code and the
sampling location number.

e Installstion Code. The four-digit nuzber now used for the file
dosimetry program with a zero prefix (available froa project aonitor or base

bioenviromental engineer).

b. Sazpling Site Type. A tvo-letter code to identify tbe source of the
sample (see pzra S of this attachment for the cocplete list).

€. Sazple Location Number. A three-digit aumber asaigned locally.
3. The code formed vhen the three elements are combined s unique for a
particular sampling point. If the sampling location is taken out of service,

destroyed or no longer used, the code will not be reassigned to another
sampling site nor used sgain.

8. The pev code will look like this:

Iastallation Sample Sample
Code Type Location
0123 AB b S6

S. Sanple Type Codes:

Szzpline Site Type Lade
Mr 20
Nonpotable vater, source (efflueci) KS
honpotable water, process NP
MoGgpotable vater, acbdient N&
Potable water, distribulion systez PD
Potable wvater, ground vater (untreated) PG
Potable vater, surface vater (unireated) PS
Potable wvater, other PO

Solid S0
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OODED BASE SAMPLE NUMBER

ted enviromental sacpling methods recossended by
I::.u;:‘;gl_?”;;:n:.;::‘:or any sonitoring prograz rests upon inforsation
obteined froz ssapling. improper sanpling can negate even the most careful
and accurate work perforsed by the resainder of the monitoring tecan. There-
fore, the proper selection, collection, ldentlrlat}on and shipeent of envi-
rommental sazples are peramount for s successful monitoring program. (Ceneral
1nstructions for packsging end shipping saoples are contained in Sectfon V).

Additiona] 1nformation can be obtained froa:

SAF OEHL/ECA AUTOVON 240-2891 or (512) 536-2891
:snr OEHL/ECY AUTOVOX 240-3305 or (512) $36-3305
" USAF OEHL/ECE AUTOVON 240-3667 or (S12) $36-3667

ASSIGNMENT OF BASE SAMPLE NUMBERS

Enviromental samples that are collected at base level must be assigned a
sacple ncber, regardless of vhether they are an2lyzed locally or at a central.
laboratory such as the USAF OBHL. Tbis coded sample number will enable the
2nalysis results to be ultimately stored in and retrieved froz a central data
repository. A sample nuzber code consists of eight digits. The first two
digits clessify the sacple as to the method and type of sample. The pext two
digits fdentify the calendar year that the sample was taken and the last four
digits {deatify the locally assigned sample number, progressing ino owerical
Sequence froc sample oucber 0001 to sample owmber 9999. Sample number codes
follow:

a. First 2 digits

(1) Digit €1 -
Sazple Meihod Code
Grad Sacple C
Cozposjle Saz;le C
(2) Digit €2 -
Sa2zple Typs Code
Noapotable

Potable Vater

Residue (Incinerator Asdb)
Sludge (Wet or Dry)

Sotl

Onclassified

Vegetation

<cONCEOvE
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b. Next 2 digits - Code for sample year using lest tvo aumbers of
calendar year in vhich saaple was tekea. Exaaple: Code for CY 1981 15 81.

€. Last & digits - Code for locally assigned, muzerically sequenoced
sasple nucber. Exaaple: Code for thirteenth siaple taken during & calendar

Year 1s 0013.
Coapleted Base Sample Number. To 1llusirate a completed code, oconsider an
enviromental wvater sacple taken to characterize storz water runoff. The

sazple was a grab saaple taken froc 8 storm drain. Eighty-six otber sagples
had already been taken at thbe base that year (CY 1979). The sample would be:

Grad Sample

Nonpotable Water
Calendar Year 1979
Sample No. 87

- a2 o -
—— e




XX
2XX
xx
XX
SXX
6XX
XX
9XX
1XXX

9XXX

1XXXX

2XXXX
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USAF OENL VORK CERTER CODES

Analysis of Industrial liygiene Sasples
Liquid Medte or Elvent for Tube Analysis

Liquid Medis or Elueat for Pesticide Type Analysis
Eluent or Solvent for Metals Amalysis

Collection Media Colorimetric Analysis

Media for Gravimetric/Physical Observations

Media for Volumetric/Electrometric AN

Medie for Liquid Chrosatography

Special Modification
Special Analysis (Bulk Iadustrial Products)

Analysis of Biological Materials

Analysis of Water or Soil (Environzental) Samples
10100-10199 A Preservation Group

10300-10399 D Preservation Group (Cyanides)
10400-10499 E Preservation Group (Phenols)
10500-10599 F Preservation Group (Hetals)
10600-10699 G Preservation Group (Unpreserved)
10600 J Preservation Group (Sulfides)
10700-10799 H Preservation Group (Pesticides)
10800-10899 T Preservation Group (Traoce Organics)

Radiocassay of Materials

~ = -



NOTE: A preservative ®
sample 18 to be @
meterials analysis, filter
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PRESERVATION METHODS

ust be added imzedistely after ocollection unless the
nalyzed for dissolved materials. For dissolved
as 3000 a3 possible, and then add the

prescrvative.

GROUP
A (A1XX)

(A2XY)

D (D1I11)

E (E1XX)

F (F1iII)

(Faxr)

G (G111)

(G31x)

B (HII)

(H211)

J (J11I)

T (Ti111)

(T411)

DESCRIPTION

Cool to 8°C; 8dd sulfuric actd to pH <2; subait 1 liter in a
polyethylene or glass container.

Same as Group A1XX excepl that & separate 1 liter {ndividual
sanple must be subzitted in a glass container.

Cool to uoc; add sodfun bydroxide to pH >12; add sodiuz
thiosul fate 1f residual chlorine exists io the saample.
Subzit 1 liter 1n a polyetbylenc or glass container.

Cool to 8°C; add sulfuric acid to pH <2; submit 1 liter in a
polyethylene or glass container,

AGd aitric acid to pH <2; subcit 1 liter 4{n a polyethylene or
glass coatainer.

Tols group i3 for boron. Do oot add aftric acid to this
group--no preservative is oecessary. Do not, under any
circuzstapoes, submit sample in a glass containmer,

Cool to IOC; add no other preservative; submit 1 liter in a
glass or polyethylene contaiger.
This group i3 for asbestos. No other preservative is

pecessary.

Cool to hoc; add sodiun thiosulfate if residual chloripe
exists in saopie; subcit 1 liter in glass cootainer withb
Teflon®R 11nec cap.

Tbese analytes degrade rapidly and it is generally oot
feasible to subcitl saoples for this anmalyte. If it §s
neoesary call OSKF QEIL/SAN [AUTOVOKX 249-3626 or (S12)
936-362€/+- Kishioka].

This sacple 1s for sulfides. Cool to lloc; add 2 ol of a 22%
z£10¢c acetate solutioo per liter of sample. Subait 1 liter in
@ glass or polyethylene contaiager.

Subeit only io special costaioers obtained from USAF OEHL/SAN
(AOTOVON 240-3626 or (512) $36-3626/Mr Rodriguez).
Cool to A9C; add sodiun thiosulfate if residual chloripe

exists in sample; subait t liter in glass cootaimer with
Teflon l1ined cap.

These iostructioos supersede all previously issued preservatioo {astructiogs.
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AECOIENDED ENVIRORHENTAL SAMPLING METHODS

st e e
34209 ACENAPHTHENE T4XX-10820 c E610
34200  ACENAPHTHYLENE Tuxx-10820 ¢ E610

100146 2AD ACID EXTRACT. PRIORITY POLLUTANT Tuxx-10810 C £625
00436 ACIDITY (MINERAL) GiXX-10610 A E305
70506  ACIDITY (TOTAL) G1XX-10610 A £305
34210 ACROLEIN T4XX-10820 c €603
34215 ACRYLONITRILE TuxX-10820 C E603
10312 AGGRESSIVE INDEX G1XX-10000
39330 ALDRIN H1XX-10700 C E608
00425 ALKALINITY (BICARBONATE) G1XX-10610 A ALO3
00430 ALRALINITY (CARBONATE) G1XX-10610 A A%03
00420 ALKALINITY (HYDROXIDL; G1XX-10610 A ALO3
00415 ALRALINITY (PHENOLTHALEIN) G1XX-10610 A AL03
00%10 ALRALINITY (TOTAL) Glxx-10610 A £L03
01106 ALUMINUM (DISSOLVED) 4 F1XX-10500 A £202
01105% ALUVIKYY (TOTAL) F1XX-10500 3 goc?
006 1C APONIA (KITROGEN) A1XX-10110 A £350
3420 ANTHRACENE TYXX-10620 C E410
34556 DIBEN20(a, b)ANTHRACENE TUXX-10820 o £610
01095 ANTIPONY (DISSOLVED) F1IX-10520 [ £20%
01097 ARTDONY (TOTAL) F1XX-10510 A £204
01000 ARSENIC (DISSOLVED) F1XI-10520 A £206
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RECO

(ENDED ENVIRONMENTAL SAMPLING METHODS

PRESERVATIVE NOTES  REF.

STORET ¢ RAME WORK CENTER
01002 ARSENIC (TOTAL) F1XX-10510 A £206
34225 ASBESTOS C3xx-10000 € ¢
01005  BARIUM (DISSOLVED) FIXX-10520 & £208
01007 BARIUM (TOTAL) F1XX-10510 A £208

1001463BE  BASE/KEUTRAL EXTR. PRI. POLLUT. TUXX-10620 C £625
34030 BENZEXE T1XX-10850 F ESO3

(OBTAIN SPECIAL CONTAINER FROM LAB)

3912c  BENZIDINE THXX-10820 C £605
34526  BENZO(s )ANTHRACENE TSXX-10820 C £610
34230  BENZO(b)FLUORANTHENE THYX-10820 C E610
34282  BENZO(k)FLUORANTHENE T4XI-10820 C £610
34247  BEN20(a)PYRENE TUXX-10820 C £610
34521 BENZO(ghi)PERYLENE THIX-10820 € E610
01010  BERTLLIUM (DISSOLVED) FIXI-10520 & £210
01012  BERYLLIUM (TOTAL) FI1XX-10510 & £210
303t0  BHC ISOMTRS H1IX-10700  C E€06
39337 &-BuC E111-10700  C ELOE
39336 b-BHC H1IX-10700  C E60E
38259  d-BHC E1XI-10700 C E603
00310 BOD (BIOCHEMICAL OXYGEN DEMAND) GIXX-10000  AX
01020  BORON (DISSOLVED) FIIX-10500 B A40RB
01022  BORON (TOTAL) F1XX-10500 B A%08B
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RECOMMENDED ENVIRONMERTAL SAHPLING METHODS

PRESERVATIVE NOTES
WORK CENTER

REF.

STORET ¢ NAME
71870 BROMIDES
32101 BROMODI CHLOROME THANE
32104 BROMOFORM
34413 BROMOME THANE
01025 CADMIUM (DISSOLVED)
01027 CADMIUY, (TOTAL)
00915 CALCIUM (DISSOLVED)
00916 CALCIUM (TOTAL)
00409 CARBON DIOXIDE (CALCULATED)
32102 CARBON TETRACHLORIDE
00340 CHEMICAL OXYGEN DEMAND (COD)
39350 CHLORDANE
00920 CHLORIDES
5006 SCHLORINE (FREE AVAILASLE)
50066 SCHLORINE (COMSINED AVEILASLE)
50060 SCHLORINE (TOTAL RESIDUAL)
34301 CHLOROBENZENE
32106 CHLOROFORM

(OBTAIN SPECIAL CONTAINER FROY. LAB)
(OBTAIN SPECIAL CONTAINER FROM LAB)

(OBTAIN SPECIAL CONTAINER FROY LAB)

(OBTAIN SPECIAL CONTAINER FROM LAB)

(OBTAIN SPECIAL CONTAINER FROM LAB)

(OBTAIN SPECIAL CONTAINER FROM LAB)

G1XX-10630

T1XX-10860

T1XX-10860

TiXX-10660

F1XX-10520
F1Xx-10510
F1XX-10520
F1Xx-10510
GiXX-10610

T1XX-108€0

A1XX-10130
E1XX-10700
G1XIX-10630
C11Y-10000
G1XX-10000
G1XX-10000

TIXX-10850

T1XX-10800

AU0S

ESO1V

ESO1

ESO1

E213
E213
E215

E215

AS0S 2
506G

£325

E601

E60)
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RECO

(O0ENDED ENV IRORMENTAL - SAMPLING METHODS

STORET ¢ NAME P:g'!(:nzgg: NOTES  REF.
34311 c"i_gggfggggs(:l“ CONTAINER FROM LAB) T1XX-10860 D €601
34273 B1S(2-CHLOROETHYL) ETHER TUXX-10820 C E611
34278 BIS(2-CHLOROETHOXY JMETHANE Tuxx-10820  C E6 11
34263 BIS(2-CHLOROISOPROPYL)ETHER T4XXx-10820 C ARR
34576  CHLOROETEYLVINYL ETHER T1XX-10860 D £602

(OBTAIN SPECIAL CONTAINER FROH LAB)
34416 CHLOROME THANE T1XX-10860 D E602
(OBTAIN SPECIAL CONTAINER FROM LAB)
34518 2-CHLORONAPHTHALENE T4XX-10820 C E612
01030 CHROMIUM (DISSOLVED) F1XX-10520 A E218
01032 CHROMIUM (HEXAVALENT) F1XX-10510 AX 43128
01034 CHROMIUM (TOTAL) F1XX-10510 3 £218
34320 CHRYSENE TUXX-10820 C E610
01035 QOBALT (DISSOLVED) F1XX-10500 A £219
01037 COBALT (TOTAL) F1XX-10500 3 £219
31501 *COLIFORM (TOTAL) G1XX-10000 X
00080 COLOR G1XX-10620 A £110
01040 COPPER (DISSOLVED) F1XX-10520 & £220
01042 COPPER (TOTAL) F1XI-10510 3 £220
00720  CYANIDES (TOTAL) D1XX-10300 A ALT2D
00722 CYANIDES (AMENABLE TO CHLORINE) D1XX-10300 A AN 2D
39730  2,4-D H1XX-10700 € 4509




E-76

RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES  KEF.
WORK CENTER

39310 &,4*-pDD H1XX-10700 £608

39320 §_4'-DDF H1XX-10700 E608

39300 4 4'-DDT H1XX-10700 E608

39370  DDT ISOHERS H1XX-10700 £509

39570 DIAZ INON H2XX-10700 A509

32109 DIBROMOCHLOROME THANE T1XX-10860 ESO1
(OBTAIN SPECIAL CONTAINER FROM LAB)

3453¢ 1,2-DI CHLOROSEN2ZENE (ORTHO) T1XX-10850 E602
(OBTAIN SPECIAL CONTAINER FROM LAB)

34566 1,3-DICHLOROBENZENE (HETA) T1XX-10850 E602
(OBTAIX SPECIAL CONTAINER FROM LAB)

34571 1,8-DICHLOROBENZENE (PARA) T1XX-10850 £602
(OBTAIN SPECIAL CONTAINER FROM LAB)

3"631“ 3,3'-DICHLOROBENZ IDENE TYXX-10820 E605

3u668 DI CHLORODI FLUOROME THANE T1X1X-10860 E601
(OBTAIN SPECIAL COKTAINER FROM LAS)

34495 1, 1-DI CHLOROSTHANE T1XX-10860 E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

32103 1,2-DICHLORISTEANE TIXY-10560 E€O1
(OBTAIN SPECIAL CONTAINER FROM LAS)

35501 1, 1-DI CHLOROETHENE TIXX-10860 ELON
(OBTAIN SPECIAL CONTAINER FROM L£8)

34586 1,2-DICHLOROETHYLENE T1XX-10860 E601
(OBTADN SPECIAL CONTAINER FROM LAB)

34423 DI CHLOROME THANE T1XX-10860 . E6O1

(OBTAIN SPECIAL CONTAINER

FROM LAB)

e vy oo
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. RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

PRESERVATIVE NOTES
WORK CEKTER

REF.

STORET ¢ NAME
3uus 1,2-DICHLOROPROPANE
(OBTAIN SPECIAL CONTAINER FROM LAB)
34704 CIS-1,3-DICHLOROPROPENE
(OBTAIN SPECIAL CONTAINER FROM LAB)
34699 TRANS-1,3-DICHLOROPROPENE
(OBTAIX SPECIAL CONTAINER FROM LAS)
39380 DIELDRIN
34611 2,4-DINITROTOLUENE
34626 2,6-DINITROTOLUENE
00300 *DISSOLVED OXYGEX
3461 DURSBAKX
34361 ENDOSULFAN I
34356 ENDOSULFAN II
3435 ENDOSULFAX SULFATE
3939 ENDRIN
34366 EXDRIK ALDE¥YDE
34371 ETHYLBENZENE
(0BTAIK SPECIAL CONTAINER FROM LAZ)
31613 *FECAL COLIFORY
31673 *FECAL STREPTOCOCCI
34376 FLUOROANTHENE
3u381 FLUORENE
00951 FLUORIDES

38260

POAMING AGENTS (SEE SURFACTANTS)

T1XX-10860 D

T1XX-10860 D

T1XX-10860 D

Hi1XX-10700 C
TUXX-10820 C
TiXXx-10820 C
G1XX-10000 CX
H1XX-10700 C
H1XX-10700 C
H1XX-10700 c
H1XX-10700 C
H1IX-10700 C
H1XX-10700 C

T1XX-10850 F

G1IX-10000 I
G1IX-10000 I
T4XX-10820 C
T4XX-10820 C
GIIX-10630 B

G1XX-10620 AX

E601
E601
EGO1

£608
£609

E609

E611
E608
E608
E60E
E6O08
E606

£E602

E610
E610
E380

ER2S
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RECOMENDED ENVIRONMENTAL SAMPLING HETHODS

sonc T
00901 HARDNESS (CARBONATE) G1XX-10600 A A314r
00902 HARDKESS (NONCARBONKTE) G1XX-10600
00900 HARDNESS (TOTAL) F1XX-1(¢510 A A314A
39410 HEPT ACHLOR HIXI—.10700 C 4509
39420 HEPTACHLOR EPOXIDE Hi1XX-10700 C E608
39700 HEXACHLOROBENZENE TUXX-10820 C £608
33N HE XACHLOROBUTADIENE TUXX-10820 o E612
34386 HEXACHLOROCYCLOPENTADIENE T4XX-10820 o E612
34396 HEXACHLOROETHANE T4XX-10820 C E612
00400 SHYDROGEN ION (pH) G1XX-10000 AX E150
34503 INDENO(1,3~CD)PYRENE T4XX-10820 C E610
71865 IODIDES G1XX-10630 Al E34S
01046 IRON (DISSOLVED) F1IX-10520 3 E236
01045 IRON (TOTAL) F1XX-10510 3 £236
34406 ISOPHORONE TYXX-10820 C £609
00629 KJELDAEL KITROGE. (7OTAL) K1XY-1C110 . £391
7031 LANGLIER INDZX C1XY-10000 3 £203
01049 LEAD (DISSOLVED) F1XX-10520 & £239
01051 LEAD (TOTAL) F1XX-10510 £ E239
39782 LINDANE #1IX-10700 C £606
00925  MAGNESIOM (DISSOLVED) FIIX-10520 & £282
00927  MAGNESIUM (TOTAL) F1XX-10510 & £282
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RECOMMENDED ENVIRONMENTAL SAMPLING METHODS

STORET ¢ NAME PAESERVATIVE NOTES  REF.
WORK CENTER

01056 MANG ANESE (DISSOLVED) F1XX-10520 & E243

01055  MANGANESE (TOTAL) F1Xx-10510 & E243

1001465SKT HMAXIMIM TRIHALOME THANE POTENTIAL T1XX-10830 E ESO1
(OBTAIN SPECIAL CONTAINER FROM LAB)

38260 M2AS (SEE SURFACTANTS) G1XX-10620 Y EL2S

71890 MERCURY (DISSOLVED) F1XX-10520 4 E245

71900 MERCURY (TOTAL) F1XX-10510 A E245

39480 ME THOXYCHLOR B1XX-10700 C E608

34423 METHYLENE CHLORIDE T1XX-10600 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)

81595 METHYL ETHYL KETONE T1XX-10850 D ESO3
(OBTAIN SPECIAL CONTAINER FROM LAB)

81596 METHYL 1SOBUTYL KETONE T1X1-10850 D £503
(OBTADN SPECIAL CONTAINER FROM LAB)

01050 MOLYBDENU¥ (DISSOLVED) F1XI-10500 3 E2U5

01062 MOLYBDENUM (TOTAL) F1XX-10500 3 E2u6

34301 MONOCHLOROSENZ ENE T111-10800 F E602
(OBTADN SPECIAL CONTRINER FROY LAB)

3L69€ NAPHTHALENZ T4XI-10820 C EL1C

01065 NICFEL (DISSOLVED) F1XX-10520 A £249

01067 NICEEL (TOTAL) FiI1-10510 3 E2t9

00620 NITRATES (AS NITROGEN) A1XX-10110 KX £33

00630 NITRATES-NITRITES AVXX-10100 AX £353

00615 NITRITES (AS NITROGEN) A1XI-10110 Al £353
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ACOOMHENDED ENVIRONMENTAL SAMPLING METHODS

STORET «¢ NAME P:;.:fa:gg: NOTES  REF.
34447 NITROBENZENE T4XX-10820 E609
00625 NITROGEN (TOTAL KJELDAHL), A1XX-10110 £351
3uk3e N-NITROSODIME THYLAMINE T4XX-10820 E607
3uL2e N-NITRGSODI-N- PROPYLAMINE TLXX-10820 £607
34433 K-NITROSODIPHENYLAMINE TUXY-10820 E607
00086 *ODOR G1XX-10620
00560 OIL & GREASE 2XX-10120 EN13
006 80 ORGAKIC CARBON A1XX-10130 ENIS
00671 ORTHO PHOSPHATE (DISSOLVED) A1XX-10110 E365%
00300 *OXYGEN (DISSOLVED) G1XX-10000
39516 PCB (POLYCHALORINATED BIPHENYLS) TUXY-10850 E6O8
00400 *oH (HYDROGEN ION) G1IX-10000
34461 PHEN ANTERENE TLIX-10820 E610
32730 PHENOLS £1XX-10%00 EL20
34452 E-CHLORO-3-METHYLPHENOL TLYIX-10810 E604
3L5€L 2-CKLOR0PFENDL TLYY - 16610 ESOL
34601 2 ,4-DICHLOROPRENOL TLXIX-10610 E6OL
34606 2 ,4-DIMETEYLPHENOL TLIX-10810 E60L
34606 2,8-DIKITROPHENOL TLYI-10610 E60L
34657 2-METHYL~R,6~DINITROPHENOL T4XX-10810 E60%
3459 2-NITROPHENOL T4XX-10810 B60%
34636 A-NRITROPEENOL THIX-10810 €604
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AECOMMENDED ENVIRORMERTAL SAMPLING HETHODS

STORET ¢ NANE r:;'i:nzgg;: NOTES  REF.
3469%  PENTACHLOROPHENOL Tixx-10810 ¢ E604
3621 2,4,6-TRICHLOROPHENOL TuXX-10810 C E604
34636 S-BROMOPHENYL PHENYLETHER TYXX-10820 C E6 1
34641 4-CHLOROPHENYL PHENYLETHER T4XX-10820 c E6 11
00671 PHOSPEATES ORTHO (DISSOLVED) A1XX-10110 AX E365
70507 PHOSPHATES ORTHO (TOTAL) A1XX-10100 A E365
00665 PHOSPHORUS (TOTAL) A1XX-10110 A £365

1000064 Pii PATHALATE ESTER SCREEN T4XX-10620 c E605
39100 BIS(2-ETHYLHEXYL)PHTHALATE T4XX-10820 C E606
34292 BUTYLBENZYL PHTHALATE TUXX-10820 c E606
39110  DI-K-BUTYL PHTBALATE TLXX-10820 C E606
34336 DIETHYL PHTHALATE TUXX-10820 c E606
343861 DIMETHYL PHTHALATE T4XX-10320 o E60C
38595 DI-N-OCTYL PHTHALATE TuXY-10820 c E605
31751 *PLATE COUKT, TOTAL G1II-10000 b
€093% ;’onssm.v. (DISSOLVED) F1IY-10520 & £255
00937 POTASSTU¥ (TOTAL) F1XX-10510 4 £25¢

100184248 PRIORITY POLLOTANT-ACID EXTR. TLXX-10310 o E629

100146 3B PRIORITY POLLOTANT - BASE/NEUT. EXT T&XX-10820 c E625

1001865MT PRIORITY POLLOTANT - MAI.TRIHALO.FO T1XX-10830 13 £501

(OBTAIN SPECIAL CONTLINER FROY LAB)
82080 PRIORITY POLLUTANT - TOT.TRIHALOMET  TiXX-108%0 D ES01

(OBTAIN SPECIAL CONTAINER FROM LAB)
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RECOMMENDED ENVIRONMENTAL SAMPLING METHCDS

STORET ¢ NAKE ":gi:":gg: NOTES  REF.
100146 1PA PRIORITY POLLUTANT = VOL. AROMATICS T1XX-10850 f E602
(OBTAIN SPECIAL CONTAINER FROM LAB)
100146 0PH PRIORITY POLLUTANT-VOLATILE HALOCAR TIXX-10860 D E601
(OBTAIX SPECIAL CONTAINER FROM LAB)

71220 ¢PSELDOMONAS, AERUGINOSA G1XX-10000 X
34469 l"YRD«‘E TuXX-10820 C E610
00500 RESIDUE (TOTAL) G1XX-10642 A E160
10300 RESIDUE FILTERABLE (TDS) G1XX-10640 X E160
00530 RESIDUE NON-FILTERABLE (SS) G1XX-10640 aX E160
50086 RESIDUE (SETTLEABLE) G1XX-10600 A E160
00520 RESIDUE (VOLATILE FILTERABLE) GIXX-10600 AX E160
00535 RESIDUE (VOLATILE NON-FILTERASLE) G1YX-10600 AX E160
00505 RESIDUE VOLATILE (TOTAL) G1XX-10642 94 E160
00480 SALINITY G1XX-10600 A £2104
01145 SELENTUM (DISSOLVED) F1XX-10520 A E270
01147 SELENTUK (TOTAL) F1XI1-10510 A E270
39750 SEVIN B2X1-10700 C 2509
00955 SILICK G1XX-10600 E £370
01075 SILVER (DISSOLVED) F1XI-10520 [} E272
01077 SILVER (TOTAL) F11X-10510 ) E2712
39760 SILVEX (2,4,5-TP) H1XX-10700 C 4509
00930 SODIO¥ (DISSOLVED) F1II-10520 4 E273
00929  SODIOM (TOTAL) FIIX-10510 & E213

b i e b - e -
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AECOIENDED ENVIRONMENTAL SAMPLING METHODS
STORET ¢ RAME PRESERVATIVE NOTES  REF.
WORK CENTER
{
00095 SPECIFIC CONDUCTANCE ) G1XX-10620 A E120
!
‘ 80110 SPECIFIC GRAVITY G1XX-10600 A 213
; 0094S SULFATES G1XX-10630 A E375
00745 SULFIDES J1XX-10600 AX E376
00740 SULFITES G1XX-10600 Al E3NT
38260 SURFACTARTS (MBAS AS LAS) G1XX-10620 AX E42$
39740 2,4,5-T R1XX-10700 C 4509
32240 TANKIKS & LIGNINS G1XX-10600 ) AS13
00010  *TEMPERATURE (°C) G1XX-10000 X
34516 TE TRACHLOROETHANE T1IX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
34475 TETRACHLOROETHYLENE T1XX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROM LAB)
00730 THIOCYANATES D1XX-10300 A ALY
01057 THALLTUK (DISSOLVED) F1XX-10520 A E279
01059 THALLIUM (TOTAL) F1XI-10510 A £279
01100 TD (D1SSOLVED) F1I1-1050% & E262
01102 TIN (TOTAL) F1YX-10500 3 £2€2
<
01150 TITANTU¥ (DISSOLVED) F1XX-10500 A £263
34506 1,1, 1-TRICHLOROETHANE TIIX-10860 D E601
(OBTADN SPECIAL CONTAINER FROM LAB)
38511 1, 1,2-TRICHLOROETHANE TIXIX-10860 D E601
(OBTAIN SPECIAL CONTAINER FRO¥ LAB)
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RECOMENDED ENVIRONMENTAL SANMPLING METHODS

STORET ¢ NAME PRESERVATIVE NOTES  REF.
VORK CENTER

39180  TR1CHLOROETHYLENE T1XX-10860 D £601
(OBTAIN SPECIAL CONTAINER FROM LAB)

JU48E  TRICHLOROFLUOROME THANE T1XX-10860 D €601
(OBTAIN SPECIAL CONTAINEK FROM LAB)

82080  TRIHALOMETHANES (TOTAL) T1XX-10840 D £501
(OBTAIN SPECIAL CONTAINER FROM LAE)

00076  TURBIDITY G1XX-10620  AX £180

39175  VINYL CHLORIDE T1XX-10860 D E601
(OBTAIN SPECIAL CONTAINER FROY LAS)

81710 H-XYLENE T1XX-10650 F ESO03
(OBTAIN SPECIAL CONTAINER FROH LAS)

81711  O-XYLENE T1XX-10650 F ESO03
(OBTAIN SPECIAL CONTAINER FROM LAB)

78132  P-XYLENE TIXX-10850 F £503
(OBTAIN SPECIAL CONTAINER FORY LAB)

01090  ZINC (DISSOLVED) F1XX-10500 A E289

01092 ZINC (TOTAL) F1XX-10510 A E289
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STANDARD OPERATING PROCEDURE (SOP)
FOR DETERMINING CONDUCTANCE

INTRODUCTION
This SOP describes the method for determining the conductivity of
various waters, using a Barnstead PM-70CB Conductivity Bridge. A YSI 3403
conductivity cell (1.0 constant) is used in conjunction with the bridge. This
bridge is capable of conductance measurements from 0.1 umho to 0.12 umho.
Measurement is accurate to three significant figures.

Bridge Range Calibration

1. Rotate the MULTIPLIER knob to the KILOHMS X1 (CAL) position.

2. Set the Digital switch to 10.00.

3. Place the CHECK-OPER. switch to the CHECK position.

4. Place the OFF-ON switch to the ON position.

5. Rotate the SENSITIVITY knob to near the center position.

6. Rotate the OHMS screw as required until the meter needle is
aligned with the 0 mark on the meter.

7. Rotate the MULTIPLIFR knob to the MICROMHOS X10 (CAL) position.

8. Rotate the MHOS screw as required until the meter needle is
aligned with the 0 mark on the meter.

Conductance Measurement

1. Connect the conductivity cell terminals to the binding posts.
2. Submerge the cell above its vent slots in the liquid.
3. Tilt the cell and lightly tap it to expel through the vent slots
1 any air trapped in the cell. (Keep suspended in sample, do not
touch glass surfaces.)
4. Allow sample to come to room temperature, if possible.
5. Place the OFF-ON switch to the ON position.
6. Place the CHECK-OPER. switch to the OPER. position.
7. Rotate the SENSITIVITY knob fully clockwise.
Page 1 of 3
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Set the digital switch to 11.99.

Set the “MULTIPLIER™ knob at the NANOMHOS x 100 position.
Starting with the left digit, decrease the setting on the
digital switch until the meter is at null.

The measured conductivity is the setting on the digital switch
times the setting on the MULTIPLIER scale x the cell constant.

Determine temperature of sample within 0.5°C. if the
temperature of the samples is not 25°C, make temperature
correction as follows:

a. If the temperature is below 25°C ,add 2% of the reading per

degree. .
b. If the temperature is above 25°C, subtract 2% of the

reading per degree.
Report results as Specific Conductance, gmhos/cm at 25°C.

Bridge Zero Adjustment

Rotate the MULTIPLIER knob to the KILOHMS X1 (CAL) position.

Short circuit the binding posts.

Set the Digital switch to 0.00.

Place the CHECK-QPER. switch to the OPER. position.
Place the OFF-ON switch to the ON position.

Rotate the SENSITIVITY knob fully clockwise.

Rotate the ZERO ADJUST screw as required until the meter needle

is aligned with the 0 mark on the meter.
Remove the short circuit from the binding posts.

Page 2 of 3
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Cell Calibration

1. Check the accuracy of the cell constant and conductivity bridge
monthly using standard potassium chloride solution as given in
the following table:

Conductivity 0.01 m KCL

(°C) Micromhos/cm
21 1308
22 1332
23 1359
24 1386
25 1413
26 144]

27 . 1468
28 1496

Aporoved by:
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STANDARD OPERATING PROCEDURE (SOP) FOR DETERMINING pH
(Orion Model 211 pH Meter)

INTRODUCTION

This SOP describes the method for determining the pH of a solution
using the portable Orion Model 211 pH meter. This convenient, rugged instru-
ment meets exacting standards and exceeds the requirements of ASTM Method E70,
Type 11. The full pH range is accurate to better than 0.05 pH units. A gel-
filled unbreakable combination pH electrode is employed with the meter.

Setting Up

1. Connect electrode to meter.

2. Immerse electrode in pH 7.0 buffer.

3. Adjust temperature control to temperature of buffer.

4, Swirl liquid and with switch "ON", allow buffer reading to
stabilize and adjust to “CALIB" dial so that the digital display
indicates the pH of the buffer at the solution temperature.

(See Table.)

5. Check calibration with a second buffer solution of different pH.
Adjust the “SLOPE" screw on bottom of meter until pH at the
solution temperature is displayed (See Table.)

6. Switch to “OFF" and rinse electrode (Instrument is ready for
use).

Measurement of pH

1. Immerse electrode in sample.

2. Adjust temperature control to temperature of sample.

3. Swirl liquid and switch to “ON".

4. Read and record pH value.

5. Switch back to “OFF". E£0TT0000
6. Rinse electrode thoroughly and blot. O e
7. Proceed similarly with any additional measurements. e

Page 1 of 3
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TABLE 1
TEMP(°C)  pH 7.00 Buffer pH 4.01 Buffer pH 10.01 Buffer

5 7.08 4.00 10.25
10 7.06 4.00 10.18
15 7.03 4.00 10.12
20 7.01 4.00 10.06
25 7.00 4.01 10.01
30 6.98 4.02 9.97
35 6.98 4.02 9.93
40 6.97 4.03 9.89
50 6.97 4.06 9.83
60 6.98 4.09 --
-

EEF D-04-1
June 25, 1984
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Table 3

Parameters, Analytical Methods, and Reporting Limits
For Soil and Sediment Samples
Malmstrom AFB and Kalispell AFS

ANALYTICAL
PARA R . METHOD

Moisture ASTN D2216
Petroleum Hydrocarbons 3550/418.1
Lead 3050/6010
Ketones $030/8015

2-Butanone
4-Methyl-2-pentanone

PCB’s 3550/8080

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Halogenated Volatiles 5030/8010

Chloromethane
Bromomethane
Dichlordifluoromethane
Vinyl Chloride
Chloroethane

Methylene Chloride
Trichlorofluoromethane
i,1-Oichloroethene
1,1-Oichloroethane
trans-1,2-0ichloroethene
Chloroform
1,2-Oichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
B8romodichloromethane

1,2 Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
ODibromochloromethane

REPORTING LIMITS

0% 35%
MOISTURE MOISTURE

100 mg/kg 153.8 mg/kg

5.5 mg/kg 8.5 mg/kqg
15 mg/kg 23.1 mg/kg
15 mg/kg 23.1 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
! mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg

0.2 mg/kg 0.3 mg/kg
3.0 mg/kg 4.6 mg/kg
4.5 mg/kg 6.9 mg/kg
0.5 mg/kg 0.8 mg/kg
1.3 mg/kg 2.0 mg/kg
0.6 mg/kg 0.9 mg/kg
0.3 mg/kg 0.5 mg/kg
0.3 mg/kg 0.5 mg/kg
0.2 mg/kg 0.3 mg/kg
0.3 mg/kg 0.5 mg/kg
0.1 mg/kg 0.2 mg/kg
0.1 mg/kg 0.2 mg/kq
0.1 mg/kg 0.2 mg/kg
0.3 mg/kg 0.5 mg/kg
0.3 mg/kg 0.5 mg/kg
0.1 mg/kg 0.2 mg/kg
0.9 mg/kg 1.4 mg/kg
0.3 mg/kg 0.5 mg/kg
0.2 mg/kg 0.3 mg/kg
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Table 3 (Continued)

ANALYTICAL
PARANETER —METHOD
Extractable Priority
Pollutants (Continued) 3550/8270

bis(2-chloroethoxy) methane
1,2,4-Trichlorobenzene
Napthalene
Hexachlorobutadiene
4-Chloro-3-methylphenol
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Dimethyl Phthalate
Acenaphthylene
N-Nitrosodimethylamine
Benzidine
2,4-Diphenylhydrazine
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethyl Phthalate
4-Chlorophenylphenyl ether
fluorene
4,6-0initro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenylphenylether
Hexachlorobenzene
Pentachloropheno!
Phenanthrene

Anthracene

Di-n-butyl phthalate
Fluoranthene
Butylbenzylphthalate
3,3/-Dichlorobenzidine
Benzo(a)anthracene
bis-(2-ethylhexyl)phthalate
Chrysene

Di-n-octyl phthalate
Benzo(b) fluoranthene
Benzo(k)fluoranthene
Indeno(1,2,3-cd)pyrene
Oibenzo(a,h)anthracene
Benzo(g,h, i )perylene

REPORTING (INITS
0% 35%

MOISTURE MOISTURE

1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
5 mg/kg 7.7 mg/kg
S mg/kg 7.7 mg/kg
S mg/kg 7.7 wmg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kq
1 mg/kg 1.5 wg/kg
2 mg/kg 3.1 mg/kq
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
1 mg/kg 1.5 mg/kg
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Table 3 (Continued)

ANALYTICAL
PARAMETER —METHOD

Halogenated Volatiles (Continued) 5030/8010

1,1,2-Trichloroethane
cis-1,3-Dichloropropene
2-Chloroethyl vinyl ether
Bromoform
1,1,2,2,-Tetrachloroethane
Tetrachloroethene
Chlorobenzene
1,3-0ichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

Aromatic Volatiles 5030/8020
Benzene

Toluene
Ethylbenzene
Chlorobenzene
p-xylene

m-xylene

o-xylen:
1,4-dichlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene

Extractable Priority
Pollutants

3550/8270

Phenol

bis (2-chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
bis(2-chloroisopropyl) ether
4-Methylphenol
N-nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitropheno!l
2,4-Dimethylphencl

REPORTING LINMITS

0%
MOISTURE

scescoesos
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Table 3 (Continued)

REPORT MIT
ANALYTICAL (17 35%

PARAMETER METHOD MOISTURE MOISTURE
Priority Pollutant Metals

Ant imony 305076010 7.6 mg/kg 11.7 mg/kg
Arsenic 3050/7060 0.5 mg/kg 0.8 mg/kg
Beryllium 3050/6010 0.1 mg/kg 0.2 mg/kg
Cadmium 3050/6010 0.1 mg/kg 0.2 mg/kg
Chromium 3050/6010 1.1 mg/kg 1.7 mg/kg
Copper 305076010 0.6 mg/kg 0.9 mg/kg
Lead 3050/6010 5.9 mg/kg 9.1 mg/kg
Mercury 7471 8.0 mg/kg 12.3 mg/kg
Nickel 305076010 1.1 mg/kg 1.7 mg/kg
Selenium 3050/7740 0.4 mg/kg 0.6 mg/kg
Silver 3050/6010 0.6 mg/kg 0.9 mg/kg
Thallium 305076010 10.8 mg/kg 16.6 mg/kg
Zinc 305076010 0.4 mg/kg 0.6 mg/kg
Note: A1l analytical results and reporting limits for soil and sediment

samples in this report are given on a dry weight basis. This means
that the reporting limits for each sample are dependent on the
percent moisture content of that sample. The reporting limits shown
in this table encompass the range of moisture contents in samples
collected at Malmstrom AFB during this investigation.




E-100

Table 4

Parameters, Analytical Methods, and Reporting Limits
For Water Samples
Malmstrom AFB and Kalispell AFS

ANALYTICAL
RAMETER -« _METHOOD _REPORTING LIMITS

Petroleum Hydrocarbons 418.1 1 mg/L
Ketones 5030/8015
2-Butanone 3 ug/L
4-Methyl-2-pentanone 3 ug/L
Halogenated Volatiles 601
Chloromethane .08 ug/L
Bromomethane .18 ug/L
Dichlordifluoromethane .81 ug/L
Vinyl Chloride .18 ug/L
Chloroethane .52 ug/L
Methylene Chloride .25 ug/L
Trichlorofluoromethane .13 ug/L

1,1-Dichloroethene
1,1-Oichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane

1,2 Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane

.13 ug/L
.07 ug/L
.10 ug/L
.05 ug/L
.03 ug/L
.03 ug/L
.12 ug/L
ug/L
.04 ug/L
.34 ug/L
.12 ug/L
.09 ug/L
.02 ug/L

cis-1,3-Dichloropropene .20 ug/L
2-Chloroethyl vinyl ether .13 ug/L
Bromoform .20 ug/L
1,1,2,2,-Tetrachloroethane .03 ug/L
Tetrachloroethene .03 ug/L
1 Chlorobenzene .25 ug/L

1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

.32 ug/L
.15 ug/L
.24 ug/L

COO0OO0O0OO0O0O0O0O0O0OO0DOOCOOOOO0OO0OCOOOD =D
Gt
o
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Table 4 (Continued)

PARAMETER
Aromatic Volatiles 602

Benzene

Toluene
Ethylbenzene
Chlorobenzene
p-xylene

m-xylene

o-xylene
1,4-dichlorobenzene
1,3-Dichlorobenzene
1,2-0ichlorobenzene

Extractable Priority 625
Pollutants

Phenol

bis (2-chloroethyl) ether
2-Chlorophenol

1,3 Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
bis(2-chloroisopropyl) ether
4-Methylphenol
N-nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-chloroethoxy) methane
1,2,4-Trichlorobenzene
Napthalene
Hexachlorobutadiene
4-Chloro-3-methylphenol
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
¢-Chloronaphthalene
Dimethyl Phthalate
Acenaphthylene
N-Nitrosodimethylamine
Benzidine
2,4-Diphenylhydrazine
Acenaphthene
2,4-Oinitrophenol
4-Nitrophenol
2,4-Dinftrotoluene
2,6-Oinitrotoluene

Diethyl Phthalate
4-Chlorophenylphenyl ether

ARALYTICAL
—HETHOO

E

ug/L

eSS ec

0 LW
Q\\\
—e e

ug/L
ug/L
ug/L
ug/L
ug/L

COO0OOoOLOOODOO
bbawWwwwrnPNN




PARAMETER

Extractable Priority
Pollutants (Continued)

Fluorene
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyliphenylether .
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Oi-n-butyl phthalate
Fluoranthene
Butylbenzylphthalate
3,3’-Dichlorobenzidine
Benzo(a)anthracene

bis-(2-ethylhexyl)phthalate

Chrysene

Di-n-octyl phthalate
Benzo(b) fluoranthene
Benzo(k)fluoranthene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Priority Pollutant Metals

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Seleniym
Silver
Thallium
Zinc

Common Anions

Bromide
Chloride

E-102

Table 4 (Continued,

ANALYTICAL
—HETHOO

625

200.7
206.2
200.7
200.7
200.7
200.7
200.7
245.1
200.7
270.2
200.7
200.7
200.7

REPORTING ]

10
10

L o — ~4

WO L — OO O
3 . 3 . . . . . . 3 3 L)
DE NN WaWaE~NDN

[
—
(V-]

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L




PARAMETER

Common Anions (Continued)

Fluoride
Nitrate-N
Nitrite-N
Phosphate
Sulfate

Total Dissolved Solids

E-103

Table 4 (Continued)

ANALYTICAL
—METHOD

300.0
300.0
300.0
300.0
300.0

160.1

REPORTING LIMITS
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PEI ASSOCIATES, INC.

SAMPLE SHIPPING/RECEIVING RECORD

ill. NAME OF ESTABLISHMENT

< PN
2. SENDER ./ 3. cAHREHICUAL NS [a. Receiver®
- T- s d,? SRS Courier from Depot
“Signature Comp 5 ~./ q ]
- ; z ; -
SR Nt - 17 Pl ignature
Date 1 0( Oﬁl ] ~ Signature : Date
. | sent From %&Lﬂ_ﬂ Date — LAB CUSTODIAN ' -
/’ - B0 B3 TAUDEIOED  Iginure
’ ~
' : Date _- lol%‘[ﬁh
4 Condition upon ___Aj0 Ao
’ . Receipt__éiﬁ.;\d:dﬁ__‘ﬂags_
5. SHIPMENT DESCRIPTION N
I lintact? | .
Number of Packages S%a No Seal [ntact Seal No Seal Intact?
Sealed {yes or no) 1 ' > -
Types of Containers _ l\» !
Condition prior to Shipment } :
i 4"_"9‘-* NP -—-‘—"":’f —~ e st LA ‘{: vy :’é I -] ‘1'-'-"! e Jp—_
8. CONTENTS P
Type of Sealed Seal No. Condition
Sample 1.D. No. Sample {yes or no) if any {damaged, loss of liquid, etc.)
P-5v-1006 B | web
rP-Fe 10078 walia
(P-Gh- 1005 B | 1 ‘
GP-db” 100981 "
((P-8r ,oddB| " "'
=
,7 -




-——

]

| — = - r—————— - ———e,

coma cam ——— - - g e ——t—.

AR A . |
s SAMPLE SHIPPING/RECEIVING RECORD . -

- F-2

PEI ASSOCIATES, INC.

-

S e

1. NAME OF ESTABLISHMENT

PN

2. SENDER .

Date

A £ ‘ A
Sent From _Kagmﬂl_m.,_

o

3. CARRIER

Com

Sxe=g

wifaun 7
Signathr‘el 72:‘ /@) N
Date CEF- T, 114

B/LNo. 2T 3£ 323

4. RECEIVER
Courier from Depot

Signature :

Date e _

LAB CUSTODIAN:
Signature_AMM
Date 19 I%l%

Condition upon 0

Receipt Zﬂxindq.&b__

5. SHIPMENT DESCRIPTION % Al
| No. Seal intact? | No. ?
Number of Packages - Yeatvo al intact Seal No Seal Intact
~—-
Sealed {yes or no) - -
T f Containers A . 1
ypes of Contai S
= ;
Condition prior to Shipment :
——-—4‘.———— ————— -—»--»:—r—-b—r’ ..... — e e e e———
6. CONTENTS ' .
Type of Sealed Seal No. . Condition
Sample 1.D. No. Sample {yes or no) if any {damaged, loss of liquid, etc.)
 (S-94 - 10068 | Ser/ ’
w T v
05-36-10018 | Sei/
CS$-8b-10028| So/ —
d s,ﬁk'/oo’Bg Sa,/
(S-56-1009p| Sal
(s&1005 B S0/ -
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APPENDIX G
Analytical Data




@ PE! Associates, Inc.
11499 Chester Road

Cincinnati, OH 45246
(S13) 782-4700

United States Air Force

Occupational and Environmental Health Laboratory
Brooks Air Force Base, TX 78235-3501

Contract No. F33615-85-D-4507

Cover Form 1

Report Date: 11/14/86

Task Order: 15

Base: Malmstrom AFE

Site: 0OE-3 (Kalispell AFS)

==mmmsSs== =S=Em== EaEENERmEERETETEEE —+ 11 1+t 1+t 1+t -+ttt
Reviewed Chain-of-Custody: VYes

Base Sample Site Sampling FPEI Sample Sample
Number ldentifier Number Matrix Date Time
CS-86-1000B 0124-S0-076 F1S41 Soil 10/06/86 1645
CS-86—-1001E 0124-50-076 FZ542 Soil 10/06/86 1700
CS-86-1002B 0124-S0-076 FZ543 Soil 10/06/86 171S
CS-86—-1003E Q124-80-076 FZS44 Soil 10/06/86 174S
CS—-86—-1004K 0124-S0-076 F2545 Soil 10/04&/86 1800
CS-86-100SE 0124-8S0~-076 FZ546 Soil 10/06/86 1815

NR = Not Recorded in field

Submitted by: gﬁ// é’Z[M




@ PE! Associates, Inc.
11499 Chester Road

Cincinnati, OH 45246
(513) 782-4700

United States Air Force

Report Date:

Occupational and Environmental Health Laboratory

Brooks Air Force Base, TX 78235-5501
Contract No. F33615-85-D-4507

Task Order: 15
Base: Malmstrom AFE
Site: 0B-3 (Kalispell AFS)

11/14/86

== = ===== 3+ 3 3+ 23 1 ===

Analyses performed on samples from this site

Analysis
Aromatic volatiles
Fetroleum hydrocarbons

Moisture

Submitted by: g‘”}ﬂ ZZ/M

Method No.

S030/8020

3550/418.1

ASTM D2216




G-3
@ PE! Associates, Inc.
11499 Chester Road - Base: MHMalmstrom
Cincinnatl, oOhio 45246 8ite: 0B-3
(513) 702-4700 Task Order: 15

United States Alr Force /7 O0.E.H.L.
Brooks Air Force Base, TX 78235

- Contract Mo. P33615-85-D-4507 Report Date: 11-10-86

Analysis of solids for percent moisture by ASTM D2216:

Sample Analysis Moisture
Flield I.D. PEBI I.D. Date Date Percent
C8-86-1000 PrisS4l 10-7-86 11-4-86 23.7
C8-86-1001 Fri542 10-7-86 11-4-86 17.9
C8-86-1002 PFIS43 10-7-86 11-4-86 23.7
C8-86-1003 FriS44 10-7-86 11-4-86 31.9
C8-86-1004 PF2IS54S 10-7-86 11-4-86 24.4
C8-86-1005 Fr3546 10-7-86 11-4-86 12.3

N,

Submitted by: /.S g




G-4

@ PE! Associates, Inc.
11499 Chester Road .

Base: Malmstrom
--Cincinnati, Ohio 45246 gite: 0B-3
(513) 702-4700 Task Order: 15
United States Alr Porce / 0.B.8.L.
Brooks Air Porce Base, TX 78235
Contract No. F33615-85-D-4507 Report Date: 11-10-86

Analysis of solids for Petroleum Hydrocarbons by Method 3550/418.1

(Reporting limits and data are on a dry basis)

Reporting

Limit, sample Bxtract Analysis Moisture Result
rield 1.p. PBI 1.D. mg/kg Date Date Date Percent mg/kg
C8-86-1000 PiIS41 131 10-7-86 10-14-86 1--20-86 23.7 ND
C8-86-1001 PrI542 122 10-7-86 10-14-86 1--20-86 17.9 ND
C8-86-1002 PI543 131 10-7-86 10-14-86 1--20-86 23.7 NOD
C8-86-1003 FrizS544 147 10-7-86 10-14-86 1--20-86 31.9 ND
C8-86-1004 P1545 132 10-7-86 10-14-66 1--20-86 24.4 ND
C8-86-1005 Fri546 114 10-7-86 10-14-86 1--20-86 12.3 829
CS-86-1005 PrisS4é 114 10-7-86 10-14-86 1--20-86 12.3 699

Blank 100 10-7-86 10-14-86 1--20-986 0 ND
* = Replicate JI ro/w/S’G
Cﬁeﬁﬂ?b”

ND = Mot detected

submitted by:

V. Sl




G-5

] Base: Malmstrom
PEI Associates, Inc. Site: OB-3

11499 Chester Road Task Order: 15

Cincinnatil, Ohlo 45246 Base Sample No.: CS-86-1000B

(513) 782-4700 PEI Number: F2z541
United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 23.7 % (Reporting limits and data are on a dry basis)
Reporting

Linmit, Col 1
Compound mg/Kg Result
Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 ND
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
o-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND
Analysis Date(s): 10-18-86

ND = Not detected

! Submitted by: 7 SM_,é,_,

e et



G-6

Base: Malmstrom

PEI Associates, Inc. . Site: O0B-3

11499 Chester Road Task Order: 15

Cincinnati, Ohio 45246 Base Sample No.: €5-86-1001B

(513) 782-4700 PEI Number: F2542
United States Alr Force / O.E.H.L. sampling Date: 10-6-86
Brooks Alr Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

XXt Xt 2ttt ittt it ittt it i1ttt ittt st

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 17.9 % (Reporting limits and data are on a dry bhasis)
Reporting

Limit, Col 1
Compound mg/Kg Result
Benzene 1.2 ND
Toluene 1.2 ND
Ethylbenzene 1.2 ND
Chlorobenzene 1.2 ND
p-xylene 1.2 ND
m-Xylene 1.2 ND
o-Xylene 1.2 ND
1,4-dichlorobenzene 1.2 ND
1,3-Dichlorobenzene 1.2 ND
1,2-Dichlorobenzene 1.2 ND
Analysis Date(s): 10-18-86

ND = Not detected

Submitted by: ¥V S a—wlh—




G-7

) Base: Malmstrom
PE! Associates, Inc. . Site: OB-3
11499 Chester Road Task Order: 15
Cincinnati, Ohio 45246 Base Sample No.: CS-86-1002B
(513) 782-4700 PEI Number: Fz543
United States Alr Force / O.E.H.L. Sampling Date:
Brooks Alir Force Base, TX 78235 Extraction Date:
Contract No. F33615-85-D-4507 Report Date:

10-6-86
10-18-86
12-3-86

Xt 1 Tt I T F P T FE PP T E Y RIS T P YRR T L SR LRSI T3 SRR S22 3 S T E ST EF R AR F R R RS £ 1

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Molsture: 23.7 % (Reporting limits and data are on a dry baslis)
Reporting

Limit, Col 1
Compound mg/Kg Result
Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 ND
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
o-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND
Analysis Date(s): 10-18-86

ND = Not detected

submitted by: :TT—:S',v___‘JZ—~—




PEl Associates, Inc.

11499 Chester Road’
45246

Cincinnati,

(513) 782-4700

G-8

United states Air Force / O.E.H.L.

Brooks Air Force Base,
Contract No. F33615-85-D-4507

78235

Base:

Site:

Task Order:

Base Sample No.:
PEI Number:

Sampling Date:
Extraction Date:
Report Date:

Malmstrom
OB-3

15
CS-86-1002B
FZ543

10-6-86
10-18-86
12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Molsture: 23.7 &

Compound

Benzene

Toluene
Ethylbenzene
Chlorobenzene
p-xylene

m-Xylene

o-Xylene
1,4-dichlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene

Analysis Date(s):

ND = Not detected

Reporting

Limit,
mg/Kg

S s e e s
e e e e e e e e e
WWWWWWWwwWww

10-20-

Submitted by: “jfi— S &____~,¢£;~_—

Col 1
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

86

(Reporting limits and data are on a dry baslis)




- e~ e —

Base: Malmstrom

PE! Associates, Inc. Site: OB-3

11499 Chester Road Task Order: 15

Cincinnati, Ohio 45246 Base Sample No.: CS-86-1003B

(513) 782-4700 , PEI Number: FZ544
United States Alr Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Ailr Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

P e S T S S T o N S S S S ST S S S R S I TS S T T S SR S S S TR s TS E ST EET o EeoETEmmmEEmEomEEEZDoz=ZzZz=CT

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Molsture: 31.9 % (Reporting limits and data are on a dry baslis)
Reporting

Limit, Col 1
Compound mg/Kg Result
Benzene 1.5 ND
Toluene 1.5 ND
Ethylbenzene 1.5 ND
Chlorobenzene 1.5 ND
p-xylene 1.5 ND
m-Xylene 1.5 ND
o-Xylene 1.5 ND
1,4-dichlorobenzene 1.5 ND
1,3-Dichlorobenzene 1.5 ND
1,2-Dichlorobenzene 1.5 ND
Analysls Date(s): 10-20-86

ND = Not detected

Submitted by: /. SM.——.'—Z—'




G-10

Basc: Malmstrom

PEI Associates, Inc. Site: OB-3

11499 Chester Road Task Order: 15

Cincinnati, Ohifo 45246 Base Sample No.: CS-86-1004B

{513) 782-4700 PEl Number: FZ545
United states Alr Force / O.E.H.L. Sampling pDate: 10-6-86
Brooks Alr Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

o e e mr i T A I e M e AR S Sm T S S S e et e e M S Y e s M S N ST N MR MR MRt e e e a e M M e i e T a A e o
- $ F 2 R At it it it i v -+ P - A R B R BB i

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Molsture: 24.4 % (Reporting limlts and data are on a dry hasls)
Reporting

Limit, Col 1
Compound mg/Kg Result
Benzene 1.3 ND
Toluene 1.3 ND
Ethylbenzene 1.3 ND
Chlorobenzene 1.3 ND
p-xylene 1.3 ND
m-Xylene 1.3 ND
0-Xylene 1.3 ND
1,4-dichlorobenzene 1.3 ND
1,3-Dichlorobenzene 1.3 ND
1,2-Dichlorobenzene 1.3 ND
Analysis Date(s): 10-20-86

ND = Not detected

Submitted by: \7’ SM_’&__,
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G-11
{ . Base: Malmstrom
PEI Associates, Inc. . Site: OB-3

11499 Chester Road Task Order: 15

Cincinnati, Ohio 45246 Base Sample No.: CS-86-1005B

(513) 782-4700 PEI Number: FZ546
United States Ailr Force / O.E.H.L. Ssampling Date: 10-6-86
Brooks Alr Force Base, TX 78235 Extraction Date: 10-18-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of solid samples for aromatic volatiles by Method 5030/8020

Moisture: 12.3 % (Reporting limlits and data are on a dry baslis)
Reporting

Limit, Col 1
Compound mg/Kg Result
Benzene 1.1 ND
Toluene 1.1 ND
Ethylbenzene 1.1 ND
Chlorobenzene 1.1 ND
p-xylene 1.1 ND
m-Xylene 1.1 ND |
o-Xylene 1.1 ND
1,4-dichlorobenzene 1.1 ND
1,3-Dichlorotenzene 1.1 ND
1,2-pichlorobenzene 1.1 ND
Analysis Date(s): 10-20-86

ND = Not detected

Submitted by: 'V" Sw_j.__,_
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G-12

Cover Form 1
PEIl Associates, Inc. Report Date: 11/14/86

11499 Chester Road -
Cincinnati, OH 45246
(S13) 782-4700

United States Air Force

Occupational and Environmental Health Laboratory
Brooks Air Force Base, TX 78235-5501

Contract No. F33615-85~D-4507

Task Order: 15

Base: Malmstrom AFE

Site: OB-3 (Kalispell AFS)

4+ + 4+ + 3+ + ¢+ + -t 213 3+ 3+ 1 3 1111313 =—=== = 4+t 1 1t 1

Reviewed Chain—of-Custody: Yes

Base Sample Site Sampling FPEI Sample Sample
Number Identifier Number Matrix Date Time
GF-86-1006E 0124-FPS-076 Fz547 Water 10706786 1400
GP-86~-1007B 0124-PS-076 F2548 Water 10/06/86 144%
GF-86-1008EK 0124-FS-076 k2549 Water 10/06/786 1500
GF-86—-1009E 0124-FS-076 FZ550 Water 10/06/86 1915
GF-86-1010B 0124-FPS-076 FZ351 Water 10/046/86 1530

NR = Not RKecorded in field

Submitted by: ﬁﬁ// &ZM/




G-13

Cover Form 2
PE! Associates, Inc. Report Date: 11/14/86
11499 Chester Road -

Cincinnati, OH 45246
(S513) 782-4700

United States Air Force

Occupational and Environmental Health Laboratory
bBrookse Air Force Base, TX 78235-5501

Contract Na. F33615-85-D-4507

Task Order: 15
BRase: Malmstrom AFE
Site: OB-3 (Kalispell AFS)

————————————— b et i 1 i

Analyses performed on samples from this site

Analysis Method No.
Aromatic volatiles 602
Petroleum hydrocarbons 418.1

Submitted by: é)\ﬂ)/’/ ﬂ/d//uég/




Contract No.

@ PEI Associates, inc.

11499 Chester Road
Cincinnati, Ohio 45246
(513) 782-4700

G-14

United sStates Alr Force / O.E.H.L.
Brooks Alr Force Base, TX 78235
P33615-85-D-4507

Base:
Site:

Task Order:

Report Date:

ND = Not detected

Submitted by: /.

Reporting

Limit, Sample Extract

Flield 1.0. PEBI I.D. mg/liter Date Date
GP-86-1006 PF1547 1 10-7-86 10-14-86
GP-86-1007 FPZ548 1 10-7-86 10-14-86
GP-86-1008 FZ549 1 10-7-86 10-14-86
GP-86-1009 PFI550 1 10-7-86 10-14-86
GP-86-1010 FI551 1 10-7-86 10-14-86
Blank 1 10-14-86

Analysis
Date

10-20-86

Malmstrom

oB-3
15

12-17-86

Analysis of waters for Petroleum Hydrocarbons by Method 418.1

Result
mg/L




G-15
. Base: Malmstrom

PEI Associates, inc. . Site: OB-3

11499 Chester Road Task Order: 15

Cincinnati, Ohio 45246 Base Sample No.: GP-86-1006B

(513) 782-4700 , PEI Number: FZ547
United States Alr Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Alr Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analyslis of water samples for aromatic volatiles by Method 602

Reporting

Limit, Col 1
Compound ug/L Result
Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p-Xylenc 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND
Analysis Datel(s): 10-17-86

ND = Not detected

Submitted by: ’7’ S‘ 4',
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b G-16
. Base: Malmstrom
@ PEI Associates, Inc. . Site: OB-3
11499 Chester Road Task Order: 15
Cincinnati, Ohlo 4524606 Base Sample No.: GP-86-1007B
(S13) 782-4700 PEI Number: F2Z548
Unlted states Alr Force / O0.E.H.L, sampling Date: 10-6-86¢
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting

: Limit, Col 1
; Compound ug/L Result
)

Benzone 1.0 ND
f Toluene .0 ND
: Ethylbenzene 1.0 ND
f Chlorobenzene 1.0 ND
; p-Xylene 1.0 ND
| m-Xylene 1.0 ND
1 o-Xylene 1.0 ND
; 1,4-Dichlorobenzene 1.0 ND

1,3-Dichlorobenzene 1.0 ND

1,2-Dichlorobenzene 1.0 ND

Analysis Date(s): 10-17-86

ND = Not detected

e

Submitted by: . S‘_"’_JN

i |
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G-17

Base: Malmstrom

PEI Associates, Inc. Site: OB-3

11499 Chester Road Task Order: 15

Cincinnati, Ohio 45246 Base Sample No.: GP-86-1008B

(513) 782-4700 PEI Number: FZS49
United States Alr Force / O.E.H.L. sampling Date: 10-6-86
Brooks Alr Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

o o o e e e o e o o A ST S NN G A mm e s me = Er S e e e dm S D S ST St e R e EE e M o e mb m e R T IS e i mm e e A e e m e e e T = A = e o e
R 2 2 R RS2t -t -t s - - I - F 2 FE R R R S R ARt N At iR AR E X REEEREFE R

Analyalsz of water samples for aromatlic volatilea by Method 602

Reporting

Limit, Col 1
Compound ug/L Result
Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND
Analysis Date(s): 10-17-86

ND = Not detected

Submitted by: <7 Saw__aﬂ,_,
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G-18
. Base: Malmstrom

PEI Associates. Inc. Site: OB-3

11499 Chester Road Task Order: 15

Cincinnati, Ohio 45246 Base Sample No.: GP-86-1009B

(513) 782-4700 PEI Number: FZ550
United States Alr Forcc / Q.E.H.L. Sampling Date: 10-6-86
Brooks Air Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting

Limit, Col 1
Compound ug/L Result
Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzenc 1.0 ND
Chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichlorobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND
Analysis Date(s): 10-17-86

ND = Not detected

Submitted by: V’S‘M,Zv




G-19

Base: Malmstrom

PEI Associates, Inc. Site: OB-3

11499 Chester Road’ Task Order: 15

Cincinnati, Ohlo 45246 Base Sample No.: GP-86-1010B

(513) 782-4700 PEI Number: FZ551
United States Air Force / O.E.H.L. Sampling Date: 10-6-86
Brooks Alr Force Base, TX 78235 Extraction Date: 10-17-86
Contract No. F33615-85-D-4507 Report Date: 12-3-86

Analysis of water samples for aromatic volatiles by Method 602

Reporting

Limit, Col 1
Compound ug/L Result
Benzene 1.0 ND
Toluene 1.0 ND
Ethylbenzene 1.0 ND
Chlorobenzene 1.0 ND
p-Xylene 1.0 ND
m-Xylene 1.0 ND
o-Xylene 1.0 ND
1,4-Dichloxrobenzene 1.0 ND
1,3-Dichlorobenzene 1.0 ND
1,2-Dichlorobenzene 1.0 ND
Analysis Date(s): 10-17-86

ND = Not detected

Submitted by: 7"' SM,_'Z,\__,




APPENDIX H

Correspondence
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1986

Battelle Company
Cclorado

Gentlemen:

testing.

Sincerely,

Let this serve as permission to enter our land and do environmental

I understand that the date you will be here is October 6,
or thereabouts.

; éé/%uw

Rick Sorum

Administrator

Captain Bill Holley




H-2 ARV Y oV R AR R R
Lol o

O e 4
AAL]T2 Ll ST

/4

/‘V/[b’f."ri_ \/Z?j'l.ﬁ'/t‘[z;‘--f)\"v Kd

Lfnrvee e lcmy M e

: ’ FPRY
S . e
e - . .

”

'\
.

’/:

RN ,

. . o . "
. . - b, 1‘,",. L, . .
- LT g RNy ! - s s’ .
: LA A L
4 , . .
PO e — e s . —~
7()" 4 —_/\S—'— /,' 2 7‘7407.','{ / Lol A& o
-t - VAV SR,
-~ - —
PR . P 7 -~ T
4 PR
p—
e - 7/
- L P

DEICIENE
0CT 17 1986
LS g

ATT ELLE|
Denver Operations

BEST
AVAILABLE COPY




H-3
TELEPHONE CONVERSATION

O INCOMING X OUTGOING

DATE OF CALL: 3/13/87 CHARGE NUMBER

FOR BATTELLE: Mary Bergstrom, Environmental Scientist INTERNAL DISTRIBUTION

OTHER PARTY: Mr. Kevin Keenan, Enforcement Officer

Company Affiliation: State of Montana

Water Quality Bureau

SUMMARY OF CALL:

Mr. Kevin Keenan had been asked by Mr. Steven Pilcher, Director of
Montana Bureau of Water Quality, to find any files on "Lakeside YACC oil
spill" the Bureau had. He located one file, and listed the contents of it
over the phone to me. The fill consisted of a U.S. Forest Service analyses
from Stoner Creek, an inspection report and some correspondence (the last of
which was dated August 11, 1981). According to this file, the state did not
take any samples of their own from Stoner Creek for analyses during 1981, nor
have any been collected since the spill.

It appeared from our conversation that no information is contained in the
Water Quality Bureau file which I do not already have from the U.S. Forest
Service file from Big Fork.

CAT. 328891

REV. 8/82




TELEPHONE CONVERSATION

O INCOMING @ OUTGOING

DATE OF CALL: 3/12/87 CHARGE NUMBER

FOR BATTELLE: Mary Bergstrom, Environmental Scientist INTERNAL DISTRIBUTION
OTHER PARTY: Mr. Roger Thorvilson, Section Supervisor

Company Affiliation: Department of Health and Environmental Science
Solid and Hazardous Waste Bureau

SUMMARY OF CALL:

I asked him if Montana had any regulations or guidelines for acceptable
limits of oil/petroleum in soil. He said that there were no guidelines or
standards. Road oiling is legal in Montana, as long as no RCRA hazardous
waste is mixed with it and it doesn't violate a fire prohibition code.

CAT. 328891
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DATE OF

H-5
TELEPHONE CONVERSATION

O INCOMING 00 OUTGOING

CALL: (0820 Hrs 5/20/87 CHARGE NUMBER

FOR BATTELLE: Marty H. Doornbos INTERNAL DISTRIBUTION

OTHER PARTY: Fred Shewman

Company Affiliation: yater Quality Bureau

SUMMARY OF CALL:

Discussed Montana rules and regulations for water observation well abandonment
procedure. No formal written procedure exists for water well abandonment in
Montana. Written rules do exist for abandonment of exploration drill holes.

Mr. Shewman suggested leaving these wells operational in case of further need.
If this is the case, the casing should be equipped with a PVC pipe cap.

If these wells are to be abandoned, the casing should be pulled or cut off
below land surface and the hole filled with bentonite pellets.

CAT. 328891
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List of Contacts

Ms. Linda Brandvold, Engineering Geologist
Flathead National Forest Headquarters

P.0. Box 147

Kalispell, Montana 59901

(406) 755-5401

Mr. Kevin Keenan, Enforcement Officer
Water Quality Bureau

Cogswell Bldg.

Rm A-206

Helena, Montana 59620

(406) 444-2406

Mr. Wallace Page, Hydrologist

U.S. Forest Service

Flathead National Forest Headquarters
P.0. Box 147

Kalispell, Montana 59901

(406) 755-5401

Mr. William Pedersen, District Ranger
U.S. Forest Service

Big Fork Ranger Station

Big Fork, Montana 59911

(406) 837-5081

Mr. Kim S. Potter, Director
Disaster and Emergency Services
723 5th Ave. East

Kalispell, Montana 59901

(406) 752-5300

Mr. Fred Shewman, Supervisor of Permit Section
Water Quality Bureau

Cogswell Bldg.

Rm A-206

Helena, Montana 59620

(406) 444-2406

Mr. Roger Thorvilson, Section Supervisor

State of Montana

Department of Health and Environmental Sciences
Solid and Hazardous Waste Bureau

Rm B-201

Cogswell Bldg.

Helena, Montana 59620

(406) 444-2821
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WILLIAM MCNEILL

Manager, .
Environmental Sciences and Engineering

Education

B.A., Chemistry, Colgate University
M.A., Inorganic Chemistry, Temple University
Ph.D., Physical Chemistry, Temple University

Qualifications

Dr. McNeill has had extensive experience in planning and managing
technical operations on military-related environmental projects. He
retired as Director of Technical Operations for the Rocky Mountain
Arsenal before joining Battelle. His responsibilities have included
environmental monitoring and compliance with environmental regulations,
demilitarization of toxic chemical materials, development of
environmental response programs, and operation of demilitarization and
contamination control processes and plants. Dr. McNeill has participated
in frequent briefings to senior officials including the Governor of
Colorado, members of Congress, chiefs of staff of the U.S. Army, the
administrator of the EPA, and military officers. He has also served on
numerous environmental task groups and committees.

Relevant Experience at Battelle

Opera2tions Manager, Battelle Denver Operations, Denver, Colorado.
Responsible for program development, staff development, marketing,
research in environmental and health sciences, hazardous waste

management, water quality, and water resources. Program Manager, Air
Force Installation Restoration Program for eight installations. Program
an?ggr, USATHAMA Novel Processes for chemical agent decontamination in
uildings.

Prior Professional Experience

Rocky Mountain Arsenal. Held positions of Chief Scientist, Director of
Process and Environmental Assurance and Chief of Environmental Division.
As Director of Technical Operations, an organization of 100 scientists,
engineers, and technicians, responsible for all technical mission
programs and briefings to senior officials and for participation in task
group and committee activities.

Frankford Arsenal, Philadelphia Pennsylvania. As director of Applied
Science, responsisle for research and ﬁevelopment in laser safety, laser

countermeasures, and advanced concepts in support of commodity mission




WILLIAM MCNEILL (Continued)

development programs. Served as Chief of the Barrier Counterbarrier
Office established to coordinate technical programs of 12 Army agencies
in mine and barrier detectica and countermeasures. Also, as Chief of
Physical Chemical Branch, responsible for research programs in
electrochemistry, thin films, and spectroscopy. Developed new laboratory
capabiiities and staff for research on the adsorption and scattering of
laser radiation.

Professional Recognition and Affiliations

Member, American Chemical Society
Member, American Ordnance Association
Member, Association of 01d Crows
Member, Sigma Xi

Served on the Governor's Task Force on Rocky Mountain Arsenal. Was Co-
Chairman of the Technical Review Committee on the RMA Environmental
Program and Ad Hoc Chairman of the Negotiation Team -- Memorandum of
Agreement on RMA Remedial Action Program with Environmental Protection
Agency, Colorado Department of Health, and Shell 0il Company. Directed
;nvgstigation of the National Task Team to investigate leaking Weteye
ombs.

Selected Publications

Dr. McNeill is the author of 24 technical papers, 11 U.S. Government
Reports, and holds 10 U.S. patents. Selected publications include:

McNeill, W. M. et al. 1979. Investigation of leaking weteye bombs.
Report of the Weteye Reassessment Inspection Task Group. Rocky Mountain
Arsenal and the Army Materials and Mechanics Research Center, October.

McNeill, W. M. 1976. Chemical demilitarization capabilities at Rocky
Mountain Arsenal. American Defense Preparedness Association Symposium on
Demilitarization of Munitions, Hawthorne, Nevada. April.

McNeill, W. M. 1973. Laser hardened materials--Army overview. DoD High
Energy Laser Effects Conference, Monterey, CA. October.

McNeill, W. M. 1969. Anodic spark synthesis of ceramic materials.
Invited paper presented to The American Ceramic Society. Spring Meeting,
Philadelphia, PA.

Jennings, T. and W. M. McNeill. 1968. Sputtering due to negative oxygen
jons in oxygen discharges. Applied Physics Letters, January.
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RICHARD M. WINAR

Senior Research Scientist
Environmental Sciences Division

Education

B.S. Geology, University of Illinois
M.S. Geology, University of Illinois

Qualifications

Mr. Winar's more than 25 years experience as a professional geologist
coupled with his broad academic training have provided him with a
versatile background that is successfully being applied to the solution
of problems associated with hazardous waste, groundwater geology,
environmental geology, waste disposal, and related fields.

In addition he has both directed and participated in numerous siting and
multi-disciplinary studies which included ecology, meteorology, air
quality, engineering, water quality, and socioeconomic studies. Being a
project director and vice president and partner in Dames & Moore and also
as chief geologist for Gustavson Associates has provided him with
training in the management of project and personnel.

Relevant Experience at Battelle

Senior Research Scientist & Project Manager. Mr. Winar has headed
azardous waste investigations being carried out at Air Force Bases in
Guam and Montana. This work entailed the technical and/or project
management of numerous sites associated with landfills, oil and fuel
spills, groundwater contamination, and monitoring wells, as well as
associated studies. The completion of studies will require an
environmental analyses of the hazardous waste areas and resultant
contaminates and recommendations as to mitigation of these problems.

Prior Professional Experience

Gustavson Associates, Inc. Vice President and Chief Geologist, technical
and personnel management of a staff of professional consulting geologist
and petroleum engineers, and project director of selected programs.
Accomplished natural resource assessments, environmental assessments of
coal degasifications and shale gas wells, and filed water quality
discharge permits for mine development, provided management direction and
technical input to groundwater investigation reports and applications for
groundwater discharge permits associated with 12 power plants in Florida,
applied EM surveys to the determination of contaminant plumes adjacent to
groundwater inputs. Directed hazardous waste assessment proposals for
numerous clients.




RICHARD M. WINAR (Continued)

Dames & Moore. Firm partner and project director of environmental and
earth sciences program. Directed water quality and groundwater
monitoring; investigated fly ash and solid waste disposal location;
performed siting studies for nuclear and fossil-fueled power plants,
transmission lines, industrial plants, pipelines, etc.; project
management of multi-discipline monitoring and impact studies including
biological baseline studies, geology, air quality momitoring, socio-
economic, land use, and meteorology; consulted on underground gas storage
environmental concerns and geology; designed hazardous waste disposal
studies; directed and geohydrological studies for radioactive waste
disposal, and feasibility of industrial disposal wells; underwent hazar-
dous waste safety training.

Environmental Planning Staff of Commonwealth Edison Company. Staff
GeoTogist. Directed sampled programs that yielded QA/QC cﬁain-of—custody
samples. Selected solid waste disposal sites; investigated geohydrology
and water supply problems; directed environmental, geological,
biological, meteorological, and power plant siting studies. Headed Corps
of Engineer's Discharge Permit Applications for numerous power plants,
performed surface water hydrology studies. Trouble shooter for pollution
problems at 17 power plants: directed studies on thermal and atmospheric
problems at co’ ling lakes; interfaced with government environmental
geology to power generation actions which caused pollution problems.

Earth Science Laboratories. Consulting Geologist and Manager of
Underground Disposal Operation. Directed gas storage exploration and
environmental assessment; completed groundwater surveys, deep well
disposal feasibility studies, solid waste disposal site evaluations, and
water pollution reports, undertook oil and gas prospect evaluations;
offered expert testimony, and managed exploration drilling programs.

Consu]tin? Geologist, se]f-emglo%ed. Grand Rapids, Michigan. Conducted
water pollution control and groundwater studies; supervised well drilling
and exploration programs; accomplished water well and salt water disposal
well designs; completed a 6,000 foot industrial disposal well's

feasibility, drilling, casing installation, permitting, etc.; provided
testimony in state and court hearings; completed mineral evaluations.

Exxon Corporation. Exploration Geologist - Illinois, Indiana, Kentucky,
and Michigan. Exploration geology and production geology, geological
supgrvision of the drilling of over 400 wells, various stratigraphic
studies.

Professional Recognition and Affiliations

Professional Geologist, Certification No. 190, State of Delaware, Board
of Registration

Registered Geologist, Certification No. 3392, State of California, Board
of Registration for Geologists and Geophysicists.
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RICHARD M. WINAR (Continued)

Certified Professional Geologist No. 1951, American Institute of
Petroleum Geologists

American Institute of Professional Geologists: elected 1983 as National
Vice President, past Chairman of the Educational Affairs Committee,
Chairman of National Ethics Committee, past Vice President and Treasurer
of Colorado Section, past President of the I1linois Section

Water Pollution Control Federation: past member over ten years

American Association of Petroleum Geologists: past Area Representative
for Michigan

Selected Publications

Winar, Richard M., Molas and Associated Formations in the San Juan Basin,
Bull. of American Association of Petroleum Geology, Vol. 42, September
1958.

Winar, Richard M., et al, Mississippi-Pennsylvanian Boundary in
Southwestern Colorado, Symposium on Lower and Middle Paleozoic Rocks of
Colorado, 1 Rocky Mountain Association of Geologists, 1961. Edited by
Berg. R.R. and Rold J.W.

Winar, Richard M., The Disposal of Wastewater Underground, Industrial
Water Engineering, March 1967.

Winar, Richard M., Environmental Concerns of Underground Compressed Air
Energy Storage, Proceedings of the Workshop on Compressed Air Energy
Storage Systems, Arlie House, Virginia, December 18 & 19, 1975, Winar,
Richard M., Possibilities for Increased Underground Gas Storage Along the
Atlantic Seaboard, pp 222-226, American Gas Association, 1975 Section
Operating Proceedings.

Winar, Richard M., Needed: More Underground Gas Storage Along Atlantic
Seaboard, Pipeline and Gas Journal, November 1976, pp. 30-37.

Winar, Richard M., et al, Feasibility of Underground Storage/Disposal of
Nogle Gas Fission Products, August 1979, ANL 78-81, Argonne National
Library.

Winar, Richard M., Crystalline Intrusives in the United States and
Regional Geologic Characteristics Important for Storage of Radioactive
Waste, Report NO. ONW 1-50, December 1979.




RICHARD M. WINAR (Continued)

Winar, Richard M., et al, Regional Site Selection Criteria for Nuclear
Waste Disposal Repositories, Proceedings of ASCOPE 1981, the ASEAN
Council on Petroleum, Second Conference, Manila, Philippines.

Winar, Richard M. and Chairman LaSala, A.M. Jr., et al, Radioactive Waste
- Issues and Answers, information booklet published and distributed by
the American Institute of Professmnal Geologists, Arvada, Colorado,
September 1984.
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MARY F. BERGSTROM

Environmental Scientist
Environment and Health Sciences
Battelle Denver Operations

Educgtion

B.S., Geology, University of Washington
M.S., Environmental Biology, Ohio State University

Qualifications

Ms. Bergstrom's diverse technical background includes training in
geology, ecology, limnology, and arctic soil and vegetation analysis. In
the field of hazardous waste investigation and cleanup, she has planned,
supervised, and conducted site investigations involving field sampling of
contaminated environmental media. She has been responsible for
researching and evaluating regulatory compliance requirements of Federal
Taws (CERCLA, RCRA, NEPA, CWA, etc.) and state laws for permitting
purposes. She has researched and written worker protection plans that
comply with EPA, U.S. Air Force, and OSHA regulations and is well versed
in U.S. Army regulations for field investigation of chemical warfare
agent-contaminated media. She has been responsible for the technical
writing as well as the review of work plans and studies required under
the National Contingency Plan (CERCLA) and for the comparable
Investigation Restoration Program of the Air Force.

Relevant Experience at Battelle

Decontamination Technology Study. Subtask leader for a project
investigating ways to decontaminate buildings that are contaminated with
chemical warfare ageats. Responsible for writing a work plan that
complied with pertinent U.S. Army, federal and state environmental,
safety, and surety regulations. Also responsible for securing the
necessary permits and authorizations to proceed with the plan.

Hazardous Waste Site Investigations. Responsible for providing technical
input into the planning and implementation of site investigations in the
western U.S. and Guam; for writing site health and safety plans and
technical reports; for performing field investigations; for providing a

liaison between project leaders and laboratory subcontractors.




MARY F. BERGSTROM (Continued)

Prior Professional Experience

State of Ohio Environmental Projection Agency. As a hazardous waste
investigator of unregulated sites, her responsibilities included
identifying, field surveying, sampling, and evaluating potential
hazardous waste sita2s, especially those involving groundwater
contamination; arranging and overseeing responsible party cleanups in
compliance with RCRA regulations; technical review of statements of work,
work plans, remedial investigation/feasibility studies, and remedial
action plans as set forth in the National Contingency Plan under CERCLA;
serving as contact for the media, public, local and federal government
for selected projects.

Institute for Polar Studies, Ohio State University. As a literature
researcher, she organized and implemented a plan for a computer data base
of arctic soil characteristics. As a laboratory researcher, she was
responsible for the preparation and pollen analysis of fossil and modern
lake sediments; x-radiography and visual stratigraphy of sediment cores;
research report writing.

Professional Recognition and Affiliations

Member, National Water Well Association
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‘MARTIN H. DOORNBOS

Environmental Geologist
Battelle Denver Operations

Education

B.S. Geological Engineering, Montana College of Mineral Science and
Technology ,

M.S. Geological Engineering, Montana College of Mineral Science and
Technology (Thesis pending)

Qualifications

Mr. Doornbos has had extensive experience in field geologic mapping, both
reconnaissance and in detail, wusing a variety of maps and field
instruments. His geologic exploration experience includes supervising
drilling programs using a number of different methods such as reverse-
circulation, core, and air hammer drilling. In the field of
hydrogeology, he has been invoived in the installation of observation
wells, conducting tracer tests (both fluorescein dye and sodium bromide),
involved in the interpretation of difference geophysical methods (both
surface and borehole), installation of various types of ground and
surface water monitoring equipment, and many other aspects of
hydrogeology.

Relevant Experience at Battelle

Field Environmental _ Geologist. Investigator involved in the
determination of possible soil and groundwater contamination at a U.S.
Air Fforce Base. Conducted records research, determined barehole

locations based upon the research, and was involved in all aspects of the
drilling and sampling operation.

Prior Professional Experience

Montana College of Mineral Science and Technology. Responsible for
teaching a groundwater hydrology lab including preparing and grading
assignments along with lecturing during the lab period.

Cyprus Industrjal Mineral mpany. Responsible for field exploration of
an industrial mineral including supervising field crews, supervising
dri}]ing operations, reconnaissance and detail mapping, and prospect
evaluation.
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MARTIN H. DOORNBOS (Continued) :
Peqasu old . Responsible for the drilling operation, and field

reconnaissance mapping and sampling during the exploration of precious
metals. Also involved in a detailed prospect evaluation using various
geological and geophysical methods.

Professional Recognition and Affiliations
Member, National Water Well Association

Engineer in Training (4/83)
Plan to become a registered Professional Engineer in 1988.
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APPENDIX K

Technical Operations Plan
and
Health and Safety Plan

(See Malmstrom AFB Phase II,
Stage 1 Final Report)




